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THE MANCHESTER SHIP CANAL. 

We devote considerable space in our present number 
to illustrations of this remarkable enterprise, which 
justl3' ranks among the great engineering works of 
modern times. 

The bird's eye view of the canal and the adjacent 
country through which it passes will give a fair idea 
of its locality and the difficulties which were encoun- 
tered in its realization. We are indebted to The 
Graphic, London, for our bird's eye view and to Black 
and White for the other illustrations and many of the 
following particulars : 

The cost, after various careful estimates, was origi- 



nally fixed at fifty millions of dollars— $50,000,000 ; but 
the construction has actually required $75,000,000. The 
work is now practically completed and was thrown 
open to the trade of the world on January 1, 1894. 

The first turf was cut by Lord Egerton in 1887, and 
a little less than seven years have been occupied in the 
construction. 

The Manchester ship canal is 35J^ miles in length 
and will have a minimum depth of 26 feet. The mini- 
mum width at the bottom is 120 feet, and the average 
width at water level is 172 feet, so that two large ves- 
sels could easily pass each other on the way. All 
bridges that are not swing bridges have a clear head- 



way of 75 feet, so that the largest vessels may easily 
pass up and down. The canal emerges from the Mer- 
sey estuary at Eastham^and in its course to Man- 
chester rises 7114 feet. To accomplish this there are 
five sets of locks. (Our illustrations, we should men- 
tion, are from photographs by Mr. H. Garside, of 
Manchester.) As far. as Runcorn the canal skirts the 
estuary of the Mersey, a distance of about fifteen 
miles in a direct line ; thence it strikes inland and the 
nature of the work becomes more that of canal engi- 
neering proper, while in the lower reach it more re- 
sembles harbor work, consisting largely of sea wall. 
(Continued on page 152.) 
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THE TIFFANY GLASS EXHIBIT. 

During the last few weeks an exhibition of colored 
glass work has been open to the public which has ad- 
mirably illustrated what may be fairly termed a typi- 
cal American industry. The Tiffany Glass Company 
have installed in their rooms in this city the leading 
articles of their Chicago exhibit. These comprise, as 
the main element, perhaps, the beautiful colored win- 
dows, although the use of glass mosaic in the way of 
pavements and screens, and in altar construction, was 
equally interesting. 

In the old time methods colored glass windows were 
made from Bat colored glass. This is cut into pieces 
of proper contour according to the design to be repro- 
duced, and is then put together with lead strips. 
These strips are H-shaped in cross section, the glass 
panes entering the grooves. The strips after introduc 
tion of the glass, around which pieces they are closely 
bent, are soldered together at their intersections. Thus 
a design is produced all in flat transparent pieces, 
which are naturally of the most varied sizes and 
shapes. The design is traversed in every direction 
by the lines of lead, which have become one of the 
typical features of the objects. 

In the Tiffany windows a most interesting departure 
from this is effected — the use of thick wrinkled glass 
is adopted to the greatest possible extent, and windows 
which as art objects fairly compare with the finest oil 
paintings are produced. Some notes of the mechanical 
process followed may be of interest. 

From the factory of the firm glass sheets of various 
colors, opaline, enamel white, and of every conceivable 
tint, are received. This comes in irregular pieces, two 
or three feet in diameter, and has its upper surface 
deeply wrinkled. It is as if one poured out lead upon 
a marble slab and then trickled more lead upon the 
surface of the congealed mass. The different colors of 
glass have each their number. 

A design for a window as handed to the workman 
tells him what colors to use. He attacks his stock of 
glass, picking out therefrom a piece of suitable color. 
This is not all ; the wrinkles must accord with the de- 
sign. Thus if the dress of a female figure is to be re- 
produced, one piece of glass after another must be ex- 
amined until a proper lay of wrinkling is found. The 
portion of the glass suitable for the purpose may be in 
the center of a comparatively large piece. With a 
glazier's diamond the piece to be selected is scored 
around, and with a pair of pliers the workman breaks 
away the rest bit by bit, until he has left the desired 
part. The glass is so rough, and strpng that a clean 
diamond cut cannot be made. In this way the pieces 
are secured. The figure is built up by cementing these 
pieces against a sheet of glass, leaving space enough 
between the edges to represent the place for the lead 
strip. The care devoted to the wrinkled glass is shown 
in a white enamel glass, which is thrown into long rows 
of transversely wrinkled corrugations, which is used 
for feathers in the wings of angels. 

The figure as thus put together lacks arms, face and 
feet as far as such are embodied in the design. These 
the artist has to paint on glass, which is then fired. 
Next the figure is dismounted, and put together 
finally with lead strips, and a superb effect is the 
result. The work of artist and mechanic has joined 
hands in the fullest sense of the term. 

Besides windows, glass is applied to the production 
of other objects. The altar and accessories exhibited 
under the title of, '• The Chapel" exemplified the per- 
fection to which iridescent glass mosaic has been 
brought. The altar, except for its marble slab 
or ledge, the pavement and steps leading to it, 
the pulpit, and even the bodies of the candles, are 
of glass mosaic. It is calculated that one hundred and 
fifty thousand pieces entered into its construction. In- 
cidentally, the setting of topazes in the cross, each to- 
paz on a spring, so as to produce almost perpetual 
play, may be noted. Stones from the four quarters of 
the world were symbolically employed on the altar. 

An interesting development of glass mosaic is the 
iridescent effects produced. In excavating in the 
churches of Ravenna glass mosaics were exhumed 
which had become iridescent by change of their sur- 
face, due to long action of the elements of the soil 
thereon. The same effect is now produced in the glass 
house, and some of the beautiful mosaics of the altar 
are as iridescent as the ancient Ravenna glasses. A 
peculiar effect was produced in the design of a peacock, 
also in mosaic. This was really concave, but the re- 
sult was that of relief — an interesting use in art of an 
dptical illusion. 



The Pan-American Telegraph Line, 

We learn that a syndicate has been organized for the 
purpose of constructing a Pan-American telegraph 
line to extend along the Pacific coast from Victoria, 
British Columbia, to Santiago, Chile, passing through 
the United States, Mexico, the Central American 
States and the Pacific coast countries of South 
America. This will greatly add to the facilities for 
communication with the South American States. The 
great railway is next in order. 



Haiti. 

The last Bulletinoi the Bureau of the American Re- 
publics, just issued, is devoted to the subject of Haiti, 
which, along with its sister republic Santo Domingo, 
covers an island that, for several reasons, is said to be 
materially and geographically, as well as historically, 
one of the most remarkable places in this hemisphere. 

At whatever point the island is approached from the 
sea, it looks, when seen from afar, like a huge mass of 
mountains running in all directions, all jumbled up 
and seeming to come right down to the water's brink. 
It was for this reason well named by the aborigines 
Haiti, which signifies a mountainous country. This 
island was the sixth point of land discovered in 1492 by 
Columbus, during his first voyage, and was named by 
him Hispaniola. He found it peopled by about one 
million natives, the gradual destruction of whom has 
been so complete that not a trace of Indian blood is 
found on the island to-day. 

Everywhere on the coast are bays and inlets, many 
of which afford safe anchorage for vessels. There are 
no less than eleven ports open to foreign commerce on 
the Haitian side of the island ; three or four others 
where foreign vessels are allowed to take cargoes, but 
not to clear for the high sea; and a large number of 
smaller ports open only to the coasting trade. There 
are three rivers, properly so called, and forty three 
rivulets. In the interior there are some quite large 
lakes, the waters of which are often very deep. There 
are several great plains in Haiti, all remarkable for 
their fertility and productiveness. 

The climate is wholly tropical, and, to some temper- 
aments, the blazing sun and the unceasing heat are 
well nigh intolerable. 

The most common ailments are fevers, almost all of 
a bilious type, well understood and not regarded as 
serious or dangerous. Yellow fever, which is consid- 
ered infectious, but not contagious, is exotic in Haiti. 
All fevers of the typhoid type are very rare, and pul 
monary disease is almost unknown. Acute dysentery 
and other bowel troubles are very rare, and so are 
Bright's disease and other kidney troubles. 

Mining interests have hitherto been wholly neglected 
in Haiti, and her resources in this respect are kept in 
the background and seldom referred to. Nevertheless, 
it is well established that gold, platinum, silver, cop- 
per, iron, tin, manganese, antimony, sulphur, rock 
salt, bitumen, etc., exist. Some of them probably in 
quantities that would make the production of them re- 
munerative. 

The present population of Haiti is estimated to be 
somewhat more than a million. Less than one-tenth 
of the population consists of white foreigners, mulat- 
toes, quadroons and octoroons, the remaining nine- 
tenths being what, in the United States, would be 
called persons of unmixed African blood, though they 
have names out there to designate and define the 
various degrees of admixture from the mulatto toward 
the pure black Thus, the child of a mulatto and a 
black is a "griffe" (feminine "griffona"), the child of 
a griffe or griffona and a black is a "marabou." 

Intermarriage among all colors and races in Haiti is 
common and excites neither special attention nor com- 
ment. 

The language of Haiti is French, which is spoken 
and written in all its purity by the educated classes. 

The peasants speak only what is called the Creole, 
which almost deserves to rank as a separate language, 
though it is really only a dialect. Everybody in the 
republic, the educated and uneducated alike, speaks 
this Creole, which is absolutely necessary in dealing 
with the country people. It is essentially an un- 
written language, and its leading characteristic is ab- 
breviation. For any intelligent foreigner desiring it, 
and on the spot, it is easy to acquire, a residence of a 
few months sufficing generally for a fair beginning to 
that end. 

In Haiti, the recognition of the principle of full re- 
ligious toleration was contemporaneous with the De- 
claration of Independence. The government has 
given and is still giving proof that it stands ready to 
encourage and aid every legitimate effort to establish 
and spread within its jurisdiction the Christian reli- 
gion of all recognized denominations. 

From the beginning, the government of Haiti has 
manifested a commendable concern for the education 
of the youth of the country, and, to that end, has 
never ceased to encourage the establishment of pri- 
mary schools and institutions of higher grade through- 
out the republic. It gives encouragement to all of 
them and aid to nearly all. Hundreds of Haitian 
youth of both sexes are abroad every year to complete 
their general education or to pursue special studies. 
In many instances, the government comes to the rescue 
of parents whose means are not adequate to bear the 
expense of sending their children abroad. 

Haiti formally became a member of the Universal 
Postal Union in 1880. She is, however, in touch with 
the outside world by means of the submarine tele- 
graph, which was completed and open for operation 
at Port au Prince December 30, 1890. 

Aside from the large number of foreign sailing ves- 
sels which visit her ports, there are several lines of 
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steamers running upon regular schedule time between 
her principal ports and New York, Europe, Vene- 
zuela, Colombia and some of the ports of Central 
America, Mexico and the islands of the Antilles. 
From this, it will be seen that Haiti has no lack of the 
ordinary means of communication with the rest of 
the world, and, though she has as yet no railways in 
operation, all her inland towns will soon be put with- 
in quick reach of one another by inland telegraph 
lines now constructing to traverse her interior. 

A full list of the articles of export is as follows : 
Coffee, cacao, cotton, logwood, mahogany, bois jaune, 
lignumvitse, bayarondes, hides, raw and tanned, in- 
cluding goat skins, sugar, honey, rum, wax, gum guia- 
cum, peppers, tamarinds, orange peel, sea shells and 
old copper. 

If sugar and rum be excepted, scarcely any others 
of the articles in the above list require for their pre- 
paration the use of machinery, so that Haiti may at 
present be ranked as almost wholly an agricultural 
country. 

In regard to Haiti's importations, there do not ap- 
pear to be, in any accessible form, details which will 
show in full the kind and the quantities of the articles 
imported. 



Natural History Notes. 

Gigantic Leaves. — What trees bear the largest leaves? 
An English botanist tells us that it is those that belong 
to the palm family. First must be mentioned the 
Inaja palm, of the banks of the Amazons, the leaves of 
which are no less than 50 feet in length by 10 to 12 in 
width. Certain leaves of the Ceylon palm attain a 
length of 20 feet and the remarkable width of 16. The 
natives use them for making tents. Afterward comes 
the cocoanut palm, the usual length of whose leaves is 
about 30 feet. The umbrella magnolia, of Ceylon, bears 
leaves that are so large that a single one may some- 
times serve as a shelter for 15 or 20 persons. One of 
these leaves carried to England as a specimen was 
nearly 36 feet in width. The plant whose leaves attain 
the greatest dimensions in our temperate climate is the 
Victoria regia. A specimen of this truly magnificent 
plant exists in the garden of the Royal Botanical So- 
ciety of Edinburgh. Its leaf, which is about seven feet 
in diameter, is capable of supporting a weight of 395 
pounds. 

The Adaptation of Batrachians to Habitat.— Mr. 
Dissart has been making some researches upon the 
physiological problem presented by the double habitat 
of batrachians. Starting from the fact of observation 
that certain of them have a predilection for a certain 
medium, for example, the triton for water, the sala- 
mander for air, and the frog now for air and now for 
water, according to atmospheric conditions, and that, 
on another hand, morphology demonstrates that these 
three types of batrachians descend from a common 
stock akin to the group of thecrossopterygian ganoids, 
Mr. Dissart has thought that the explanation of this 
curious phenomenon of adaptation must be demanded 
from embryological physiology, called by him physi- 
ogenesis. , 

He is confining himself at present to a study of the 
role of the functions that he believes to be preponder- 
ant in the determination of the evolutiou, viz., respira- 
tion and transpiration. He has found that the aquatic 
species transpire more than the terrestrial ones, and 
that the contrary is the case with regard to respiration. 

It is this antagonism that, according to him, de- 
termines the habitat. In fact, if we place an aquatic 
species in an aerial medium, its transpiration increases, 
and, in order to resist such increase, it returns to the 
water. If, on the contrary, an aerial species is kept in 
an aquatic medium, its respiration diminishes, and, in 
order to obviate such diminution, which causes as- 
phyxia, it is necessary for it to return to the air. 

Changes of Plumage in the Bobolink. — Mr. F. W. 
Chapman shows in the Auk, November, 1893, a colored 
plate illustrating the change of plumage in Dolichonyx 
oryzivorus. According to the author, the male bobo- 
link in the course of one year passes through the fol- 
lowing phases of plumages : Late in July, when the 
breeding season is over, the black male undergoes a 
complete moult and appears in the yellowish plumage 
of the reed bird, which closely resembles the plumage 
of the breeding female. In this costume the birds mi- 
grate southward, pausing in the rice fields of our 
Southern States, and apparently continuing their 
journey to the Campo districts of Brazil. A specimen 
taken at Corumba, Matto Grosso, Brazil, shows that 
in the spring, as well as after the breeding season, a 
complete moult takes place, and the male appears in a 
suit of black feathers tipped with yellow. As the birds 
travel southward, the yellow tips slowly drop off, the 
nape, scapula, and rump fade, and the bill and feet 
change respectively from flesh color to blue-black and 
brownish-black. This is shown in a finely graduated 
series of intermediates in the American Museum, of 
New York. Birds taken during the summer represent 
the extreme of faded and abraded plumage. 

Commensal Fishes. — Very recently, Professor Leon 
Vaillant, through the intermedium of Mr. Emile 
Blanchard, communicated some very curious data to 



the Academy of Sciences in regard to a new species of 
fish recently discovered, akin to the genus Fierasfer, 
and which he has named Rhizoiketieus Carolinensis. 
This fish presents some peculiarities of life that are 
truly very curious. Like the various species of Fieras- 
fer, in fact, the Rhizoiketieus lives regularly in free 
commensalism with various marine animals, and es- 
pecially with certain holothurians. There is nothing 
curious, however, as to this association of the fish with 
its host. Professor P. J. Van Beneden, in his inter- 
esting work on commensals and parasites, relates in a 
charming manner the story of this not to be suspected 
assemblage of two beings : " An interesting commensal 
of this first category of free commensals," says he, 
"is a fish of a graceful form called the donzalle, which 
goes to seek its fortune in the body of a holothurian. 
Naturalists have known it for a long time under the 
name of Fierasfer. It has an elongated body similar 
to that of an eel, all covered with scales, and, as it is 
much compressed, it has been compared to the sword 
that jugglers thrust down their oesophagus. It is 
found in different seas, wherein it exhibits the same 
habits. It dwells in the digestive tube of its companion, 
and, without any regard to the hospitality that it re- 
ceives, helps itself first to its part of everything that 
enters. The Fierasfer has found a means of having 
itself served by a neighbor better equipped than itself 
for fishing." 

Nothing is more ingenious than the process em- 
ployed by the commensal fish for introducing itself 
into its host. Profiting by the instant at which the 
holothurian dilates its mouth, it quickly introduces its 
tail as far as possible. The surprised holothurian, 
upon feeling the unknown body penetrating it, con- 
tracts its open mouth, and the Fierasfer is caught by 
the tail. Thus held, it takes care not to stir. Soon, 
however, regaining its confidence, the holothurian 
opens its mouth again and the Fierasfer profits by it 
to penetrate a little further into the anterior cavity of 
the animal. After repeating this maneuver once or 
twice it has soon entered its selected domicile, where it 
seizes upon all the animal food particles that the holo- 
thurian, which is essentially herbivorous, rejects. The 
mechanism of this association is, as may be seen, truly 
very strange. 

The Sense of Smell in Animals. — Taste and smell are 
closely allied in man, while in the lower forms of life, 
especially the aquatic, the organs cannot be differen- 
tiated, though there is no doubt of the existence of the 
sense of smell. The organs of smell in the higher 
animals protect the respiratory tract. The current of 
air needed for respiration also conveys odoriferous 
particles to the nose. The nasal membrane contains 
the olfactory cells, from which a delicate filament 
passes to the surface, ending, in birds, reptiles, and 
other lower vertebrates, in a fine hair or group of 
hairs. In insects the organ of smell has not been cer- 
tainly located, but it is now almost certain that it is in 
the feelers or antennae. Carrier flies deprived of these 
organs cannot find putrid flesh. 

These slender, hair-like antennsB are organs of won- 
derful structure ; they contain thousands of minute 
pits and cones — often filled with liquid — each of which 
forms a termination to a different nerve with its special 
sensory rod or hair. Wasps and bees have about twenty 
thousand of these pits or cones in their antennae, so 
that it is possible for these organs, small as they are, to 
contain the nerve terminations, not only of the organ 
of smell, but of hearing and touch also. It is probably 
by the sense of smell that bees and ants distinguish 
between friends and strangers. Ants have doubtless 
other means of testing identity. With four hundred 
thousand in a nest, a stranger is at once recognized. 
Even when pupse have been taken from the nest and 
the ants restored they have been recognized as belong- 
ing to the hive. 

The keenness of the sense of smell in animals is one 
of their chief means of protection. With many it gives 
warning of the approach of danger, while some, like the 
skunk, emit an offensive odor as a means of defense. 
Smell also forms one of the chief means by which ani- 
mals recognize their friends. The organ is very large 
in all carnivorous animals. In seals it is so large and 
protuberant that it almost blocks up the entry of the 
respiratory organs. 

The vulture's olfactory nerve is five times as large 
as a turkey's, but it is doubtful if its sense of smell is 
as strong as has been supposed. Mr. A. R. Wallace's 
experiments on this point with South American vul- 
tures showed that they could not find carrion if wrap- 
ped in paper or concealed by the grass. The sense, 
however, appears to be very highly developed in the 
apteryx, which has the largest olfactory nerve of any 
bird probably, even finding worms underground by 
means of smell. Birds cannot dilate their nostrils, 
which are in fact only minute apertures. Pelicans 
have no external nostrils. Scents reach their organ of 
smell by the palate. 

The cetaceans, excepting the whalebone varieties, 
have no olfactory organ, and, therefore, no sense of 
smell. The external orifices in seals, water snakes, 
crocodiles, etc., can be closed by means of a valve. 
Fish, mollusks and crustaceans are all supposed to 



possess the sense of smell in greater or less degree. 
The actual cause of smell is still in dispute. Prof. 
Ramsey has lately propounded the theory that smells 
are caused by molecular vibrations lower than those 
which give rise to heat or light. The olfactory surface 
to be sensitive must be moist ; a moist atmosphere ren- 
ders scent more perceptible. — Chambers's Journal. 

«m» 

A Journey Across Iceland. 
At a recent meeting of the Royal Geographical 
Society, Dr. Karl Grossmann read a paper nar- 
rating his journey across Iceland. The journey was 
undertaken by him in company with Dr. Cahnheim 
in 1892. They arrived at Reykjavik on June 14. A 
striking feature to the traveler throughout the journey 
was the occurrence of low grass hillocks jtudding 
almost every part where vegetation was fairly abun- 
dant. These had probably originated by the formation 
of conical sand heaps, which owed their shape to the 
melting of snow on a loose soil. A few hours' ride 
took them to the Gullfoss, probably the fullest of the 
many Icelandic waterfalls, which in two fine cascades 
fell into a deep chasm with walls of basalt. The 
state of the country compelled them to return to 
Thingvellir and to strike northward from there, 
crossing the inhospitable pass called Kaldidalur (Cold 
Vale), where a truly Arctic snowstorm prevented them 
from seeing the beautiful snow cupolas of the sur- 
rounding mountains. From Kalmanstunga a short ride 
brought them to the lava cavern Surtshellir. They 
explored this cavern and photographed by means of 
magnesium light the wonderful ice cave which existed 
in its furthest recess. On their return journey they 
made a second descent with the view of searching for 
the coins deposited there by previous travelers. Suc- 
cessful in their efforts, they took two of the oldest 
coins (these were exhibited), after leaving new ones 
in their places. It was their intention to restore the 
old coins to their old resting place at the occasion of 
their next visit. From Kalmanstunga they had to turn 
to the west, into the Reykjadalr, full of hot springs. 
At Reykholt one of these springs had been utilized 
for a large open air bath, used nearly 700 years ago 
by Iceland's greatest son, Snorri Sturluson, the poet 
of the younger Edda. Turning northward they found 
a great difficulty in fording the river Hvita, swollen 
at that time to very unusual dimensions. Coming 
through the desolate Holtavorthuheithi they reached 
the Hrutafjorthur, an inlet of the Polar Sea, and 
found on its shores a great amount of driftwood cast 
up by the north winds. Of the greatest interest were 
the hills of Hnausar, the Vatnsdalsholar, which had 
been described as the product of an earthquake. As a 
matter of fact they were exquisite examples of 
moraine hills and were legacies of the glacial period. 
Similar hills were found near Vithimyri, in the 
Oexnadalr and in the valley of the Northern Laxa. 
After fording the vast expanse of the river Heraths- 
vatn, where several seals were observed, they reached 
finally the second town of the country, Akureyri, a 
flourishing settlement, famous for the biggest trees of 
the island, a few small mountain ashes. The long 
estuary of the fjord had to be crossed on horseback to 
reach the eastern shore, a steep incline about 2,000 
feet high. From the crest of this ridge a panoramic 
view was obtained of the river delta, the snow-covered 
mountains above Akureyri, and the Arctic Sea to the 
north. Past the Gothafoss they reached the farm and 
parsonage, Grenjatharstathir, where they found the 
only Runic inscriptians on some basaltic columns used 
as tombstones. Northward they passed the TJxahoer 
(Ox Spring) geysers, very similar to the better known 
ones in the south. A long ride through dwarf 
"forest" and over lava desert brought them to the 
remarkable rift Asbyrgi. On the following day they 
were favored with bright sunshine, enabling them to 
take good views of the remarkable craters called 
Hljothaklettar (echo rocks). Only five hours distant 
from there was the imposing Dettifoss, Iceland's and 
Europe's highest waterfall, formed by the Jokulsa, 
which leaped with one bound into a rift over 300 feet 
deep. On their way to the Myvatn (Midge Lake), 
through a desolate desert of volcanic dust, they passed 
the steaming sulphur mountains and the spluttering 
mud caldrons. The Obsidian Mountain, near the 
Krafla, formed the object of a special excursion from 
Reykjahlith on the Myvatn. Also Hverfjall, an 
enormous crater of great beauty of form, was 
explored. On their return they were compelled to 
traverse almost the same route. Wherever they 
entered a farm they were received with the greatest 
hospitality, and had thereby plentiful opportunities 
of studying the adverse conditions under which the 
people lived, and which were most unfavorable as far 
as hygiene is concerned. This was hardly to be 
wondered at in a country where fresh food was scarce, 
the climate extremely severe, and communication 
difficult. These conditions combined to produce much 
suffering, and their advice as medical men was often 
in request, especially on their return to Akureyri, 
where they were compelled to hold a regular " clin- 
ique " to more than fifty patients, some of whom had 
come from a considerable distance. 
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AN IMPKOVED POTTERY KILN. 
This kiln is designed not only to save fuel and pre- 
serve the brick, but also to afford heat better adapted 
for pottery ware than can be obtained with the 
ordinary construction, reducing the losses from cracked 
ware and eliminating crazing or crackling. It has 
been patented by Mr. John Hawthorn, of No. 554 
Perry Street, Trenton, N. J. Fig. 1 is a view of the 
kiln in perspective, Figs. 2 and 3 representing it in 



The 



Romantic and Practical Use of the 
Phonograph • 




HAWTHORN'S POTTERY KILN. 

vertical section and plan, and Fig. 4 illustrating the 
arrangement of one of the fire boxes, showing one of 
its side flues to convey steam to form hydrocarbon 
gas at the rear of the fire box. From the rear ends 
of each Are box a flue leads in the usual way to the 
baking chamber, which also has a hollow floor con- 
necting with fire boxes. The top of this chamber, as 
shown in Fig. 9, has perforations through which a 
portion of the smoke may pass, the main central 
smoke outlet being controlled by a damper from which 
a chain extends upward and hangs down within 
reach on the outside. On each side of every fire box 
is a horizontal opening to a zigzag flue in the wall of 
the furnace, each flue terminating at its inner end 
in the hollow bridge wall, where there are numerous 
jet openings into the rear end of the fire box. In the 
mouth of each horizontal opening is a removable pan 
or drawer in which water is placed to generate steam, 
the water being preferably supplied through a pipe 
encircling the furnace, and the cocks being so ad- 
justed that the supply will continuously compensate 
for the evaporation. The side openings also admit 
air, which, with the steam generated in the 
pans, becomes highly heated in passing through the 
flues to the bridge walls, where the steam and air are 
ejected in jets into the rear end of the fire box, ming- 
ling with the gases of the coal at points near the flues 



The distinguished vocalist Mile. Calve, it appears, 
has become quite expert in the use of the phonograph. 
Here is what a reporter of the New York Sun says : 

When Mile. Calve was driven to the station yester- 
day afternoon to take the train for Boston a large box 
accompanied her, inside of which was packed care- 
fully her beloved phonograph. Never were there more 
inseparable companions than Mile. 
Calve and her phonograph. Two 
hours of each day she devotes entirely 
to it. On Sundays, as soon as the 
French mail arrives, Calve shuts her- 
self up in her room with her phono- 
graph for nearly an entire day. The 
explanation is simple enough. Mile. 
Calve is engaged to be married to 
Henri Cain, the Parisian painter. To 
a woman of her temperament letters 
are not only a bore, but positively 
aggravating. So when Calve left 
Paris, she and young Cain vowed to 
each other solemnly they would talk 
to each other for at least one hour 
each day. Every Friday night while 
Mile. Calve has been here a box con- 
taining the phonograph strips which 
she had used during the week was 
dispatched to Paris. Next day, when 
the French ship got in, a similar box 
arrived from M. Cain. Every little 
detail of her daily life, the news of 
each of her operatic triumphs, even 
her very songs, were poured by Mile. 
Calve into the sympathetic ear of her phonograph. 
Recently, in speaking of her experiment, Mile. Calve 
said : 

" I would advise all long distance lovers to follow 
my example. It's such a comfort to hear the sound of 
your dear one's voice." 

»ii > « 

"Nothing to be Learned from Americans." 

Mr. William H. Preece, of London, in a recent paper, 
describing his visit to the United States, refers to his 
former visit in 1877, stating that the results were the 
introduction in England "of the telephone, the prac- 
tical application of quadruplex working, the adoption 
of sound reading in our telegraph offices, the disappear- 
ance of the Morse recorder and the more general as- 
similation of the methods of working in the two coun- 
tries;" the chief result of his second trip, in 1884, " was 
the introduction of the multiplex system of working 
by Mr. Delany, now so much in use among us, and 
doing splendid service in many of our chief towns." 
Anything else ? Yet some Englishmen claim, adds 
The Electrical World, that there is "nothing to be 
learned from Americans" ! 



of these. bricks is 96'25to 93-25 magnesia, 1"50 to 300 
lime, 075 to l - 25 alumina and iron oxide, l - 50to2 - 50 
silica. 
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A NATURAL TREE GRAFT. 

leading to the baking ovens. The combined action 
of the steam and air thus supplied to the fire is 
caloulated to effect a great saving of fuel, while the 
hydrogen combined with the carbon of the coal pro- 
duces a heat designed to act mildly on the pottery, 
thoroughly baking it, but leaving it perfectly smooth. 
The kiln is provided with the usual sight holes, so that 
the interior of the baking chamber may be observed 
as the baking proceeds. 



Plating cards were first printed about 1350. It is 
estimated that the present annual output exceeds 
7,000,000 a year. 



A NATURAL TREE GRAFT. 
We are indebted to Mr. B. B. Keyes, of Boston, 
Mass., for the photograph from which our engraving 
of this remarkable tree 
growth was made. The tree 
stands at the entrance to a 
residence on the road near 
Middleboro, Mass. 

One opinion is that the 
trunk of the tree separates 
into several parts at the 
ground, the parts rising sepa- 
rately about 12 feet and then 
unite into one body, forming 
a sylvan archway, through 
which the path leads. 
Another theory is that there 
are separate trees which 
have become grafted together 
at the head of the arch. 
Whichever explanation is cor- 
rect, the aspect of the tree is 
very curious, and it has long 
been a notable object. 
»-*-* 

Magnesia Furnace Linings. 

Magnesia is claimed to be 
capable of standing far high- 
er temperatures than other 
kinds of brick, the principal 
difficulty in using it being the 
excessive shrinkage to which it is liable when heated— 
a cube of magnesia of ten-inch edge, in the raw state, 
is said to shrink to one of six-inch edge, when suffi- 
ciently calcined — and, such being the case, furnace 
linings made of this material are liable to crack 
badly ; as a remedy for this state of things, the mag- 
nesia is caused to undergo its maximum possible con- 
traction before being placed in the furnace, though 
for this an excessively high temperature is required. 
M. Lencauchez claims to have overcome these difficul- 
ties, and has exhibited a number of perfectly solid 
bricks of magnesia, which were as dense as granite, 
and had been thoroughly shrunk. The composition 




A DISINFECTANT MIXING APPARATUS. 
This improvement, patented by Mr. Benjamin C. 
Graves, of Mount Vernon, N. Y., provides means for 
automatically mixing a disinfectant with a stream of 
water flowing through a pipe, hose, hydrant, etc., 
under pressure. In the hose or pipe is arranged an 
ejector with a tapering nozzle, and connected with a 
pipe carrying a regulating valve, the latter pipe being 
extended into a receptacle containing the disinfectant. 
The arrows indicate the direction of flow of water and 
the disinfectant in the mixing operation. The regulat- 
ing valve has a limit- 
ing stop, whereby 
greater or less quan- 
tities of the disin- 
fectant may be allow- 
ed to pass to the 
ejector, the stop hav- 
ing a pointer indicat- 
ing on a dial, to 
facilitate exact ad- 
justment. The eject- 
or is preferably made 
with a cone-shaped 
nozzle fitting into a 
similarly shaped 
mouth of a pipe con- 
nected by a shell 
with the nozzle and 
forming a side cham- 
ber, although a 
different form of 
ejector is provided 
for, if desired. The 
flowing of the water 
under pressure 
through the hose or 
pipe creates a suction 
which automatically 
draws in the disin- 
fectant, insecticide or other substance, in measured 
quantities, according to the adjustment of the regulat- 
ing valve, in such manner as to insure a thorough mix- 
ing. Further information relative to this improvement 
may be obtained of Josiah Smith, Nos. 175 and 177 
North Tenth Street, Brooklyn, N. Y. 




GRATES' DISINFECTING 
APPARATUS. 



THE SANITARY SOAP YASE. 

Instead of using soap for toilet purposes by taking a 
piece or cake in the hand, and applying in the ordi- 
nary way, with water, the device shown in the illus- 
tration affords a ready way of using soap, in a man- 
ner to be more economical and cleanly, and from which 
it is styled the " Sanitary " soap vase. It is known 
that skin diseases are not infrequently propagated by 
using soap which has been used by others having skin 
affections — a danger which this device affords effective 
protection against, while preventing uncleanly appear- 
ance of the wash basin, clogging of the waste pipes, 
etc., there being discharged from the vase, upon pres- 
sure of the button, only enough floured soap for one 
using. 

The vase is attached to a suitable standard, to be 
placed on a washstand or elsewhere, as desired, or it is 
provided with a bracket, whereby it may be hung on 




NO. I STANDARD VASE. 



a wall over bathtubs or in other convenient locations. 
The manufacturer also makes a special floured soap, 
styled the " Althea," for use in the vase. It is manu- 
factured by W. R. Rannie, Rochester, N. Y. 



The Indians of Guiana have a curious system of 
numeration. They count by the hand and its four 
fingers. Thus, when they reach five, instead of saying 
so, they call it a "hand." Six is, therefore, a "hand 
and first finger ;" seven, a "hand and second finger." 
Ten is "two hands;" but twenty, instead of being 
" four hands," is a "man." Forty is "two men," and 
thus they go on by twenties. Forty-six is expressed as 
"two men, a band and first finger." 
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ELECTRICAL WATER LEVEL INDICATOR. 
The apparatus we illustrate has been made by the 
India Rubber, Guttapercha, and Telegraph Works 
Company, Limited, for in heating, at a distance, the 
height of water in wells or tanks, and is described by 
Engineering as follows : Electricity is the agent used 
in transmitting the records from the tank to the 
engine house. The apparatus consists of two parts, 
the transmitter and the recorder. The construction 
of the former is shown in Pigs. 1 and 2. It is placed 
over the tank, and consists of a framework supporting 
the shaft, on which is keyed a chain wheel, &, over 
which passes a chain attached to the float in the tank. 



tioned is being raised ; the copper contact, on the other 
hand, is made by the exterior of the cam as the counter- 
weight completes the revolution of its shaft. The 
net result of the above operations is that, if the float 
in the well rises, a current is sent through the line in 
one direction, and if it falls, in the opposite direction, 
and the currents are made to work a recorder at the 
other end of the line, the construction of which we 
will now describe. The dial which shows the feet and 
inches is illustrated in Fig. 3, while the details of its 
construction will be understood from Fig. 4 The ap- 
paratus consists essentially of a couple of electro- 
magnets, which work pawls gearing with an escape 




Fig. 3. 

On the same shaft is a spurwheel, c, gear- 
ing with a pinion which runs loose on a 
second shaft above the first. On this 
shaft is keyed a boss carrying two stops 
opposite each other, against one or the 
other of which a pin fixed on the pinion 
comes in contact, when the main shaft is 
rotated by the float. It will be seen 
that either pinion or shaft can thus be 
moved independently of each other 
through an angle of about 180°. At one 
end of the shaft is a crank, connected to 
the piston'rod of the oscillating dash- 
pot, e, which insures that all motions of 
the transmitting apparatus shall be dead 
beat. Behind this crank is a counter- 
weight, /, which is loose on the shaft, but its relative 
motion to this shaft is limited by a couple of stops, 
with one or the other of which it comes into contact 
as the shaft rotates. At the outer end of the shaft is 
the cam operating the electric contacts, by which the 
indications of the float are finally transmitted to the 
engine house. Suppose, for example, the water rises in 
the tank, then the main shaft is rotated by the float in 
a definite direction, and likewise the pinion, d. This 
pinion soon comes in contact with one of the stops 
already mentioned, and then its shaft rotates with it, 
raising the counterweight. When this counterweight 
has reached its highest position, any further motion 
causes it to fall over against its second stop ; it then 
pulls round the shaft with it, this motion being pos- 
sible because the pinion is not keyed to its shaft. 
The counterweight comes to rest in its lowest position, 
but during its fall it has rotated its shaft through an 
angle of nearly 180°, and in the course of this motion 
the cams at the outer end of the shaft have made an 
electric contact, and sent a signal to the engine house. 
The contact is commenced shortly after the counter- 
weight has begun its descent, and is broken before it 
reaches its lowest position. The dashpot insures that 
this contact shall be sufficiently prolonged to insure a 
sharp and distinct signal being sent to the recorder at 
the other end of the line. 

ThG transmitting contacts are best seen in Fig. 2, 
where the connections are also indicated. E and L 
stand for earth and line respectively, and C and Z for 
the zinc and copper poles of the battery. The two 
rods, g and h, are pressed by springs against a contact 
piece placed between them, which is permanently con- 
nected to the zinc pole. Outside of these rods are the 
spring contacts, which are permanently connected to 
the copper element, but in the normal state of affairs 
the rods stand clear of these contacts. It will be 
further noted that one of the rods is connected to the 
line and the other to earth. Between the upper ends 
of these rods is an ivory pin, fixed in a lever, k, which 
carries at its upper end followers on which the cam 
acts. When this cam is rotated it gears with k, below, 
and deflecting this, the ivory pin moves one or other 
of the rods, g, h, away from the zinc contact, and later 
on brings it into contact with one of the copper ter- 
minals, i or j, as the case may be. This done, the 
circuit is complete and the signal sent to the re- 
corder. It should be observed that the first part of 
the motion, by which one of the rods is raised from 
the zinc contact, is effected by the small central portion 
of the cam, while the counterweight already men- 




Fig. 4.-ELECTRIC WATER LEVEL INDICATOR. 

wheel below them as shown. To perform the requisite 
motion one pawl only is required per magnet, but the 
upper pawls serve to lock the wheel when the magnets 
are not acting. The two magnets are in series with 
the line, and hence the current passing through both 
magnets would tend to raise the pawls on each side of 
the escape wheel, and no motion would accordingly be 
made. It is necessary, therefore, that the current 
shall act on one magnet only when a rise is to be re- 
corded, and on the other only when a fall of water 
level occurs, i. e., according as positive or negative 
currents are sent into the line. This is accomplished 
by the polarized relay shown on the left, which actu- 
ates a contact, short-circuiting one or the other of the 
main magnets, as 
the current 
passed is positive 
or negative. 

The recording 
apparatus i 1 1 u s- 
trated is of the 
dial type, but the 
makers also sup- 
ply an autogra- 
p h i c apparatus 
which records the 
level by means of 
a pencil drawing 
a stepped curve 
on a cylinder. 



in the waters so long monopolized by the song and 
oar of Adria's gondolier. It is needless to say that she 
created a sensation, for her quiet and graceful per- 
formance, so different from the noisy, fussy move- 
ments of the steam launch, gave immediate proof that 
in the electric boat the time-honored gondolier had at 
last met a rival against which no halo of poetry and 
romance would help it greatly. A picture of the 
Venezia was made recently as she lay in the waters 
of the Grand Canal right opposite the Doge's Palace. 
Mr. R. N. Chamberlain, whose intelligent engineering 
supervision did so much to render the boats a success 
at the Fair, where they carried 800,000 passengers, pro- 
ceeded to Venice as soon as he could be spared from 
Chicago, and had the boat fixed up in good shape. 
She now has 68 cells in four groups, governed by a 
mechanical controller. In order to protect her hull 
against the weeds and action of the canal water, her 
hull has been sheathed with copper. The success of 
the boat is indubitable, but we understand that the 
fleet of which she is the prototype will all be longer, so 
as to afford greater passenger capacity. Her deck 
housing is slightly changed, it being now made to con- 
form to the general style of the quaint cabin top seen 
on the gondolas in Venice. 



A Fortune for Some One, 
This is the heading of a paragraph we find in the 
Mail and Express. The writer had been thinking and 
concludes .that the man who invents something by 
which the thousands of cubic feet of steam which con- 
tinuously escapes from the boilers of this and other big 
cities can be utilized has in his grasp the biggest for- 
tune ever heard of on the American continent. Go up 
to the top of one of the tall down-town office buildings 
and look out across the roofs of the city. For block 
after block and mile after mile can be seen hundreds 
and thousands of escape valves pouring out volumes of 
White vapor. Enough steam is lost in New York alone 
in an hour to run a great manufacturing city for a 
week. The loss throughout the country in the same 
way is something stupendous. 

Inventive genius has done much for the human race. 
It has taught mankind to utilize most of the products 
of nature. Hereafter it must lead to the conservation 
of natural resources and to the hoarding of natural 
capabilities. The human race is developing very fast; 
so fast that it will not be many centuries before every- 
thing that can sustain life or add its quota to the com- 
fort of mankind will be enormously valuable. Only 
by the most skillful h usbandry of their resources do 
the people of the Chinese empire manage to live. The 
same thing is more or less true of England and on the 
Continent, and what has been the rule in older coun- 
tries must have its counterpart in this. 

Already forestry commissions, fish commissions, and 
similar aids to the saving of natural sources have been 
instituted. That the need of such commissions should 
already be felt is ominous. Within a few generations 
such economies will not be expedients; they will be ne- 
cessities. 
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An Oregon Diamond. — In October, 1893, a boy 
picked up, near Oregon, Wis., asmall semi-transparent 
pebble from a bank of clay that contained a large num- 




The success of 
the electric 
launches on the 
lagoons of the 
World's Fair at 
Chicago was so 
marked, says the 
Electrical En- 
gineer, that the 
idea of trying the 
same boats on the 
lagoons and 

canals of Venice at once suggested itself. The result 
was that one of the launches which had been in ser- 
vice at Jackson Park from the early spring was 
shipped last September to Venice, her motor and bat- 
teries being removed from the hull for the Atlantic 
voyage. Arrived at destination, the various parts 
were all reassembled, and under the fitting name of 
Venezia the little craft made her first appearance 



ELECTRIC WATER LEVEL INDICATOR. 



ber of quartz pebbles. The stone was taken to Pro- 
fessor William H. Hobbs, of the University of Wis- 
consin, at Madison, and it was found to be a genuine 
diamond. It proved to be an elongated dodecahedral 
crystal, weighing 3^ carats. Its color is slightly gray- 
ish green. This, however, is only superficial, and it 
will undoubtedly cut a white stone, although not of 
great value. 
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Longevity. 

At a recent meeting of the New York Academy of 
Medicine, Charles E. Quimby, M.D., chairman, the 
subject for discussion was the " Specific and Relative 
Value of the Important Factors of Longevity." 

In arranging the discussion on this subject, the 
chairman had requested examiners for several of the 
life insurance companies as well as others to take part. 
He first called upon Dr. E. W. Lambert, who said he 
responded to the invitation with some diffidence, be- 
cause he found the subject so complex, the factors so 
many and apparently contradictory. Of course, in his 
long experience as examiner for life insurance, the 
question of longevity had naturally presented itself. 
In spite of the long time this question had been before 
him, he could not say that it had particularly cleared 
up: it was still debatable as to what were absolutely 
important and also relatively important factors of 
longevity in individual cases. In the first place, how- 
ever, we must exclude two words, viz., always and 
never. 

Long-lived Ancestry.— The first important factor, it 
seemed to him, was that the man should have a good 
inheritance. No one could deny that long life on the 
part of ancestry on both sides of the house was an im- 
portant factor in considering the longevity of the indi- 
vidual. Indeed, he knew of no other single factor of 
as great importance, yet one might feel staggered at 
times to meet with a case in which a mixture of the 
blood of a long-lived couple resulted in a short-lived 
progeny. This was the exception and due to peculiar 
combination. 

Environment. — The next question of importance 
was that of environment, or the conditions in which a 
man was born. A comfortable, well-protected, well- 
organized household, and sanitary surroundings were 
pretty sure to carry the child through early life with 
all its attending accidents. 

Temperament. — The next important factor was tem- 
perament. It seemed to Dr. Lambert that a placid, 
calm, philosophical way of looking at things was much 
more conducive to longevity than the irritable, fret- 
ting, fussy, fault-finding way observed in some people. 
This was well illustrated in the case of animals. In a 
span of horses going up Fifth Avenue it would be ob- 
served often that one horse would go quietly along and 
do all the pulling, while his mate danced, pranced, and 
cavorted around, wasting his energy and shortenfng 
his life with httle good. 

Manner of Living.— The next matter of importance, 
he thought, was the way of living. The man who was 
careful, considerate, and moderate in the exercise of 
all his faculties, whether animal or intellectual, was 
one who would last longer than the man who over-in- 
dulged in any one of the numerous things which go to 
make up life. The men who broke down and died pre- 
maturely were usually those who had not lived tem- 
perately. It was often said that men worked them- 
selves to death, yet the more he observed people, the 
more did he become convinced of the correctness of 
the Western editor's assertion that men do not die of 
overwork, but rather of what they take between work. 
He thought it would be found that what killed men 
was not work, but what they did outside of their work; 
yet he did not believe in total abstinence in any sense. 
There was no law, with regard to eating and drinking 
and manner of living, which could be laid down as ap- 
plicable to all individuals. Eacli person must find out 
the law which applied to himself and obey it. Each 
person could usually discover what agreed and what 
disagreed with him, and if longevity was sought after, 
he would have to avoid the things which evidently dis- 
agreed with him and seek the things which did agree 
with him. 

Exceptions. — Dr. Lambert added that he was aware 
that to what he had said one could bring exceptions 
by the thousand. Take any one of the factors which 
had been mentioned, and one could mention men who 
had lived long without any; for instance, with regard 
to alcohol, men could be found who had done nothing 
much but drink all their lives, and yet had lived to a 
full age ; but when one found a man who had drank 
hard all his life, he could be pretty sure he had done 
nothing else. 

All were subjected to circumstances which they could 
not altogether control, and at times found themselves 
compelled to do things which they were advised not to 
do; and now and then it happened that even then, in 
the case of the person who seemed to possess all the 
factors of longevity, death ensued early in life. 

Professional Athletes Short-lived. ^Dr. Brandreth 
Symonds said that when he was asked to take part in 
the discussion he expressed the opinion that the sub- 
ject was rather a large one, whereupon the chairman 
had kindly extended hiin the privilege of nibbling at 
it here and there. With regard to the effects of ath- 
letics upon the expectation of long life, it was notorious 
that professional athletes were short-lived. In seeking 
a reason for this he had had opportunity to examine 
four, and only one of the four showed no abnormality. 
The others had cardiac hypertrophy, one a little 
emphysema, one a trace of albumen and sugar in the 
urine. It was different with amateurs, for they left 



the field before permanent lesions developed. He had 
examined eleven good amateurs with reference to the 
question whether they were desirable subjects to in- 
sure, and he had found all but one practically sound. 
The one who constituted the exception had a narrow 
chest, thirty inches, and secondary enlargement of the 
heart as a consequence. 

The Influence of Build.— Dr. Oscar H. Rogers 
thought Dr. Lambert was quite correct in regarding 
the family history as the most important factor in 
longevity. In the exceptional cases where longevity 
in the parents had not been transmitted to the off- 
spring it might, perhaps, be accounted for by moderate 
extremes in some respects 'existing in both parents, 
combining and causing marked extremes in the off- 
spring, The form of body was, he thought, next in 
importance to family history. A person might not 
only be too heavy, but his fat might also be accumu- 
lated in the abdomen, instead of being evenly dis- 
tributed. 

About Consumption. — Dr. Rogers had once consider- 
ed the question, what persons might be expected to die 
of consumption, and on looking through a life insur- 
ance list had found that about one-fifth of those dying 
of consumption gave a family history of that disease. 
Stated in a different form, about four-fifths of the peo- 
ple who died of consumption in adult life gave no his- 
tory of this disease in their immediate family. Ap- 
proximately, seven-tenths of those who had died of con- 
sumption were under average weight and build. Very 
few were of the average weight, and fewer still above it. 
Grout was of sufficient frequency in England to be con- 
sidered in the family history by insurance companies, 
but in this country neither it nor rheumatism was 
considered of so great importance. After the question 
of disease in the family and the points previously men- 
tioned, he next laid most stress upon habit. Some 
persons would train well on five pound dumbbells, 
others better on ten pound ones, and it was the same 
with alcohol; one man would be a raving maniac with 
a single glass of alcoholic drink a day, of which another 
man might take a half dozen glasses and live to eighty 
or ninety years. He would, therefore, like to see a little 
wider latitude given the individual — not every indi- 
vidual — in the use of alcohol. 

Dr. Rogers had looked over a list of five thousand 
deaths, in persons whose lives had been insured, with re- 
gard to the cause, and had found that about twenty- 
five per cent had died of diseases of iXie lungs, and 
about ten per cent of these had died of tuberculosis, 
probably ten per cent of pneumonia, the other five 
per cent of bronchitis and other affections of the 
lungs. 

Dr. Rogers also said, in passing, that post-graduate 
instruction in New York and other centers had decid- 
edly raised the standard of rural medical men who 
made preliminary examinations of those applying for 
life insurance. 

The Mutual Influence of the Different Factors in 
Longevity. — The chairman asked some questions re- 
garding how far inherited constitution might be modi- 
fied by environment, the mutual influence of the seve- 
ral factors relating to longevity, and the propriety of 
considering them in granting life insurance. 

In reply Dr. Lambert said he had not gone into de- 
tails, as it would have required all night. With regard 
to weight, there were two sources of danger, one in 
light weight, and a very different one in heavy weight. 
Light weights, as a rule, developed their diseases before 
forty, heavy weights after fifty. The rule applied in 
the selection of recruits for the army was the safest he 
knew with regard to relative weight and height. One 
was taking an extra risk in insuring a man who did not 
weigh two pounds to the inch in height. For instance, 
if a man measured five feet ten and weighed less than 
one hundred and forty pounds, his life was an extra 
risk. Of course there were marked exceptions to this 
rule. In the same line, if a man's chest did not meas- 
ure half his height, the risk was great. If both the 
weight and chest measurement were below the proper 
proportion compared with the height, the sooner the 
case was barred out, the better for the insurance com- 
pany. 

His idea with regard to fat men was, that the danger 
increased in proportion to the size of the belly. He 
did not regard a stout man as an extra risk if he came 
of a good family and his flesh was well distributed. 
But if. a man's chest measured 36 and his belly 46 
inches, he was more likely to die of fatty degeneration 
than if the chest measured 38 inches. Such persons 
usually died of diseases " below the belt." The farther 
a man was away from the ordinary standard in build, 
the more critically did he inquire into the family his- 
tory, his personal habits, whether he took more 
nourishment than any decent man could burn up, and 
so on. The difficulty with high living was that a man 
put nourishment into his stomach faster than his ex- 
cretory organs could eliminate it. He put into his fur- 
nace so much coal that clinkers were sure to form, and 
he would die of some one of the results of carrying in 
his blood a lot of stuff which ought to be excreted. 

The Danger from Alcohol.— Dr. Lambert thought 
the danger from alcohol lay less in the alcohol itself 



than in the fact that the subject was apt to keep his 
stomach on the grind from morning till night, giving 
it no time, much less half the time, in which to rest. 

Bodily and Head Measurements and other Factors. 
— Dr. M. Morris continued the discussion with a paper. 
He had studied the subject of longevity more or less 
for a good many years, not alone in connection with 
life insurance, but also as a general practitioner should 
do. Inherited tendency to longevity was an imports nt 
factor in treating disease. Persons inheriting short life 
did not present as good prognosis in disease as those 
inheriting long life. This was especially true in critical 
diseases. There was an indefinable something in the 
human organism, varying in degree and force, termed 
tenacity of life or natural resistance to disease, by 
which some persons passed most successfully through 
serious maladies and injuries, while others without so 
much natural resistance succumbed. This was every- 
day experience, especially in surgery. This statement 
did not, of course, imply that proper treatment had 
not much to do with the successful result. 

In a large proportion of those endowed with tenacity 
of life the ancestry would also be found long lived. 
Like in other living organisms, some parts of man's 
system decayed and perished before others. The vital 
principle was seen to carry on its active process in one 
organ and another until each one in turn faded, and 
the being was unable longer to maintain life. It was 
not within human ken to describe this vital principle, 
but by observation it was known that certain con- 
ditions would cut it short, yet that it was impossible to 
prolong it by any means whatever beyond the natural 
inheritance. Some men were at best endowed with 
short life, while others, if they obeyed the law, could 
live a long life. 

Is it Possible to Predict the Probable Duration of 
One's Life f — Having put this question, Dr. Morris said 
that inherited tendencies, habits of living, occupation, 
observance of sanitary laws, and residence, all had a 
direct bearing on the question of probable longevity. 
Acute diseases, bad habits, excessive indulgences, un- 
favorable residence, all had a life-shortening influence. 
In all forms of life we must find some substance in 
common in which life inhered and upon which life 
must depend. In plant life there were structures not 
found in animal life, and in animal life there were sub- 
stances not found in plant life, but in all forms of life 
there was a secretory tissue. This was the only sub- 
stance common to all living things. This also had its 
lifetime, and when it ceased to exist life became ex- 
tinct. This secretory tissue was the only kind of sub- 
stance which was transmitted from the ancestors, and 
therefore it contained in itself all the ancestral influ- 
ences which were transmitted. But there were different 
kinds of secretory tissue and different proportions of 
each, so that the duration of life was a variable 
quantity. The different organs of the body were not a 
unit, but aggregations, and one might die and end the 
individual's life, while others might have lived on to 
an advanced age. Yet a short-lived organ might not 
be essential to general life. A life was always a com- 
bination of inherited influences, some one of which 
might be of a kind to reduce the general inheritance 
below that of the ancestral stock. Current conditions 
seldom produced a better result than fairly belonged 
originally to the individual. 

It was not unusual to remark that a person inherited 
red hair from the mother, or a dark complexion from 
the father, and so on. Why, then, not inherit the 
stomach from one parent, the liver from the other, and 
similarly with other organs ? One brother resembled 
in outward appearance almost entirely the mother, a 
sister the father ; if so without, why not within ? A 
greatgrandfather died of heart disease at seventy-six, 
a grandfather at seventy-one, a father at sixty -five. A 
son resembling this father might rightfully infer that 
he would die still younger of the same disease. But 
instead of calling it disease, call it the natural life 
shortened by a weakness in the paternal ancestry. 
Like caused like. 

Can the Constitutional Inheritance or Lifetime of 
Organs be Discovered by External Appearances f — To 
this question Dr. Morris answered certainly, in the ma- 
jority of cases. In the first place, by studying the 
physiological relations of the organs of the body and 
their mutual influences; second, by observing the ex- 
ternal manifestations; also by family history of long- 
evity. A person whose ancestors were long-lived on 
both sides would, as a rule, be both healthy and long- 
lived, and able to endure much hardship and grave 
maladies. On the other hand, those who inherited 
short life could not by any prescribed system of living 
protract their short life inheritance. General average 
law did not form a basis for estimating individual 
longevity. Lucas had stated that the average life de- 
pended upon locality, hygiene, and civilization. But 
individual longevity was entirely exempt from these 
conditions. Everything tended to show that long life 
was the result of the initial principle of vitality which 
privileged individuals had received at their birth, and 
this was so deeply imprinted in their nature as to make 
itself apparent in every part of their organism. It was 
not the habit of the man who was excitable and always 
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in a hurry which made his life a greater risk than that 
of a calm, philosophical person ; it was rather the in- 
herited quality which led to the difference in behavior 
and, in the case of the philosophical person, gave long 
life. 

External Indications. — There were certain external 
indications which would give a fair idea of long and 
short life. It was not in one trait, but in the entire 
make-up of the individual who stood before the exam- 
iner. There were the color, the motions, the measure- 
ments, including size of head, which was one of the 
most certain indications of long or short life, for in the 
brain lay the great center of power. A person with a 
head whose diameter at the thin portion of the tem- 
poral bones measured five and a half to six inches was 
almost sure to give a longevity on the father's side of 
seventy to ninety years or over. If the head measured 
in front from the external auditory canal to the naso- 
frontal suture as much as four and three-fourths or five 
inches, we might be almost sure of long life on the ma- 
ternal side. A beard which was darker or redder than 
the hair indicated inheritance from the paternal side; 
if it were lighter than the hair, the inheritance was 
probably from the maternal side. The length of the 
chest, its proportion to the circumference to the height 
of the individual, and other measurements, were im- 
portant. 

Emphysema and Starvation.— The chairman, Dr. 
Quimby, quite agreed with Dr. Morris as to the impor- 
tance of inheritance, but he had been struck with the 
powerful influence which habit or conditions of life 
had in the production of certain diseases. He referred 
especially to emphysema, which he said he had encoun- 
tered with startling frequency in the dispensaries, and 
had come to the conclusion that it was due to bad food 
or insufficient nourishment among poor people. He 
had found the emphysematous chest repeatedly in per- 
sons only twenty-five years of age, or even younger, 
who visited dispensaries. In striking contrast with 
this experience, he had not in ten years examined a 
musician who had emphysema. — Medical Record. 
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mann, in his recent valuable work, " Schnee-krystalle," 
proposes that the crystals be classified as columnar 
and tabular, subdividing the former class into prisms 
and pyramids, the latter into stars, plates, and a com- 
bination of both. 

« hi » — 

THE COLUMBIAN EXPOSITION- COREAN EXHIBITS. 

Corea is a kingdom of Eastern Asia, and its territory 
is chiefly included in the peninsula lying between the 
Yellow Sea and the Sea of Japan. The area is about 



Possibilities of Reparative Surgery. 

Surgical literature, especially in recent years, con- 
tains records of numerous cases in which divided ten- 
dons, veins and nerves have been sutured, and in which 
small members of the body, such as the fingers or the 
end ofthe nose, have been successfully reunited. In 
an article on the surgery of the hand, a liberal abstract 
of which appears on another page of this journal, Dr. 
Abbe foreshadows what may become a reality in the 
future — the restoration of completely severed major 
parts of the body. The possibility of accomplishing 
this depends essentially upon our ability to restore the 
arterial continuity and supply sufficient nourishment 
to the severed extremity. Experiments' in this direc- 
tion have been made by Dr. Abbe on animals, and 
the results obtained are of great interest. After cut- 
ting across the femorals in a dog he inserted smooth 
sterilized glass tubes, slightly constricted to an hour- 
glass shape, tied each end of the vessel over the tube 
by fine silk thread, and then brought the thread ends 
together. Primary union took place and the limb was 
as well nourished as ever ; but in order to determine 
whether this was not due to collateral circulation Dr. 
Abbe cut out one of the tubes and found the lower 
end of the vessel occluded by slow endarteritis. To 
eliminate the element of collateral circulation he tied 
into the aorta of a cat an inch of very thin glass 
tube sterilized by boiling and filled with water before 
inserting to prevent air emboli. This animal also 
recovered perfectly. A still more radical procedure 
was then practiced. After dissecting out the brachial 
artery and vein near the axilla of a dog's forelimb, 
and holding these apart, he amputated the limb 
through the shoulder muscles and sawed through the 
bone, leaving the limb attached only by the vessels. 
He then sutured the bone with silver wire, the nerves 
with fine silk, and each muscle by itself, making a 
separate series of continuous suturing of the fascia lata 
and skin. Perfect union and restoration of function 
also took place in this instance. This experiment 
demonstrates that a limb will survive division of all 
its structures if an artery be left ; and further the 
author points out that if an arterial supply can be 
restored to a completely amputated limb, that limb 
also may be grafted back to its original or a corres- 
ponding stump. Should Dr. Abbe's investigations — as 
yet incomplete — show that it is possible to do this in 
animals, an important contribution will have been 
made to the subject of reparative surgery. The tissues 
of animals, however, possess so much higher repara- 
tive power than those of human beings, that it is diffi- 
cult to predict the possibilities of this fin de siecle 
method of grafting.— International Journal of Sur- 
gery. 
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A COREAN KITE. 



80,000 squareTniles, or about two and one-half times 
the size of Scotland. The population of Corea is esti- 
mated at about 12,000,000 and the capital, Seoul, has 
250,000 inhabitants. The country is mountainous and 
is well furnished with rivers. The temperature, though 
more equable than the surrounding country, is higher 
in winter and lower in summer than under the same 
latitudes in Europe. Rice, rye, wheat, millet, tobacco, 
cotton and hemp are cultivated, but the potato, which 
was lately introduced into the country, is under a gov- 
ernment interdict. Corea is rich in mineral resources, 




NOVEL REEL FOR KITE STRING. 

but the mines are not properly worked. The King of 
Corea is a vassal of the Chinese empire, but at the 
same time is an absolute monarch within his own 
country. Some of the honors which he receives are 
very curious. To touch the person of the king with a 
weapon of iron is high treason, and a king will rather 
die than submit to any kind of a surgical operation 
on account at this curious superstition. The language 
spoken is not Chinese, but belongs to the Turanian 
family. Education is held in high estimation and the 
religion is Confucianism. The people live in comforta- 




which were exhibited at the Fair. Kite flying is an 
amusement which is almost universal. The Chinese, 
Japanese, and Mexicans excel in kite making and fly- 
ing, and the Coreans are certainly not far behind them. 
The kite shown in the cut is of moderate size and is 
made of sticks covered with varnished paper. It will 
be noticed that at top and bottom the sticks are bent 
by strings, so that the part of the kite which is exposed 
to the wind is convex. One peculiarity of the Corean 
kite is a hole in the center. At the point where the 
sticksmeet in the center the string, which is usually 
colored, is attached. Three guy lines of equal length 
steady the kite, and by varying their point of attach- 
ment almost any angle can be produced and the kite 
adapted to all winds. The kites are decorated with 
paint, the ball being the most common object repre- 
sented. We also illustrate a reel which is used in kite 
flying. This reel is about seven inches in diameter 
and is well made. It turns freely on a pointed stick 
which is thrust into the ground. Like the Mexicans, 
the Coreans are very fond of kite fighting. They oil the 
string near the kite and rub on glass in powder. In a 
kite battle each person tries to drag his glass-covered 
string over an unprotected portion of his adversary's 
string, thus cutting the cord and allowing the kite to 
blow away. 

A curious Corean lock is shown in our third illus- 
tration. The lock is after the style of a padlock, 
and is made of brass. The lock is shown open. The 
key and the internal mechanism of the lock are very 
primitive. The two lugs on the upper part of the key 
press the two springs together and allow the bolt to 
move. The security of the lock depends upon the 
springs, which snap into place as soon as they have 
passed inside, thus forming a V inside the case, in a 
similar manner as they form a V outside, as shown. 
Many of the other articles on exhibition showed that 
the Coreans are handicraftsmen of no mean order, 
though a lack of proper instruction in regard to me- 
chanical contrivances is shown. 



Snow Crystals. 

Snow crystals are now studied with so much more 
accuracy from microphotographs than from naked eye 
observations that physicists and meteorologists no 
longer depend upon the old method. Prof. Gr. Hell- 



A CURIOUS COREAN LOCK. 

ble tile-roofed houses heated by flues. Though Corea 
has no railroad as yet, it has electric lights, steam- 
ship and telegraph lines. 

In the history of commerce Corea occupies a curious 
position, treaties having been only in force since 1882. 
The exhibit of Corea at Chicago marks a new epoch 
in the relations of Corea with the rest of the world. It 
is to be hoped that the insular position of Corea will 
be modified by contact with other nations, as the 
people of this strange country have many virtues and 
excellences hardly to be expected in people of their 
state of civilization. We illustrate several objects 



Want of metric Weights and Measures a 
Hindrance to Foreign Trade. 

In the last published British Foreign Office report 
(No. 1,300) on the trade, etc., of Bulgaria, it is stated 
that would-be sellers in England do sometimes go so 
far as to send out catalogues in French or some other 
foreign language, but that even then they ''persist 
in retaining the intricate English standards of weights 
and measures." It is added : The metric system is 
the one now employed throughout Bulgaria, and it 
is useless for English manufacturers — especially of 
machinery and hardware — to expect that their poten- 
tial foreign customers will give themselves the trou- 
ble of learning our avoirdupois and dimension tables 
in order to be able to puzzle out quarters, pounds 
and ounces, yards and inches, gallons, pints, etc., 
into their metric equivalent. 

Regarding Peru a correspondent writes complain- 
ing of the inconvenience he suffers when consigning 
machinery. Shipping specifications have to be sent 
out in metric weights and measures, and if there are 
any errors, his customers are liable to a fine. This 
means that he has to make out the specifications 
twice over, first in English and then in metric 
weights and measures. He, therefore, urges, and not 
unreasonably, that the metric system should be 
adopted officially in England. This would doubtless 
lead to its being adopted by all shipowners and car- 
riers, and one more step in the direction of an inter- 
national system of weights would be taken. Great Bri- 
tain is almost the only civilized country of first rank 
which is blind to the interests at stake in this question, 
and it is high time that a public inquiry should be in- 
stituted. 



Pneumatic Tubes in Chicago. 
A pneumatic tube service between the offices of the 
various newspapers and news associations of Chicago 
has just been put in operation. Twenty-nine conduits 
were laid under Clark Street, beginning at Jackson 
and running north, and branching off at cross streets 
leading to their respective destinations. These con- 
duits consist of seamless drawn brass tubes 2% inches 
in diameter, laid in square vitrified clay pipes, sur- 
rounded by about 10 inches of Portland cement. In 
this way all dampness is avoided. In sending the car- 
riers through these tubes only the pressure of the at- 
mosphere will be used, the necessary vacuum in the 
receiving end being produced by an ejector. The car- 
rier is made of flexible leather, with an inner spiral 
frame to keep it in shape, and a band of felt around 
each end to make it comparatively air tight. It is %% 
inches in diameter and 8 inches long. This system con- 
nects the City Press Association and the Western 
Union Telegraph offices, at Jackson and Clark Streets, 
with the offices of the different newspapers, national 
and international news agencies and the central police 
station. About one minute is required for a carrier 
to traverse the longest line. Several years ago the 
principal newspaper offices in this city were connected 
with the Western Union Telegraph office by pneu- 
matic tubes. 
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THE MANCHESTER SHIP CANAL. 
(Continued from first page. ) 
Above Warburton the canal absorbs the river alto- 
gether, that is to say, it follows the course of the river 
bed. For a distance of 20 miles beyond Latchford, at 
which point are situated the first locks above the en- 
trance locks, the canal will be semi-tidal, in order that 
the " scour " of the tide in the lower part of the Mersey 
estuary may not be diminished. This is accomplished 
by openings in the wall dividing the canal from the 
estuary which admit all tides rising over 14 feet above 
the Liverpool datum. Just above Eastham locks 
the canal is broadened suf- 
ficiently to allow ships to 
lie for passing The small 
rivers along the estuarial 
part of the course are car- 
ried under the ship canal 
by inverted siphons, an 
interesting piece of engi- 
neering, into the details of 
which space forbids us to 
enter. The river Weaver, 
which is one of the most 
important pieces of river 
navigation in the king- 
dom, also necessitated 
some very difficult engi- 
neering. 

There are five sets of 
locks on the direct line of 
the canal, and fine, mas- 
sive structures they are. 
Those at Eastham, which 
may be taken as typical, 
consist of three locks 
placed side by side. The largest is 80 
feet wide and 600 feet long, the center 
lock is 50 feet wide and 350 feet between 
the gates, and the smallest lock is 30 feet 
wide and 150 feet long. Storm gates pro- 
tect the lower end of the locks, and pre- 
vent the lock gates proper being forced 
open by water or wind. The lock gates, 
which in common with the sluices will be 
worked by hydraulic machinery, are 
worthy of special notice, as they are re- 
markable pieces of work. They are made 
of greenbeart timber, clamped and fast- 
ened with steel, each leaf containing no 
less than 180 tons of timber, the steel 
work bringing the total weight of the 
leaf to 210 tons. The gates are 5 feet 
thick in the middle and 45 feet 5 inches 
high. 

The locks are capacious enough for 
nearly the largest ocean-going steamers, 
and when the tide rises 14 feet over the 
old dock sill at Liverpool the water flows 



another fine bridge of the cantilever type. The arms 
are respectively 140 feet and 98 feet long, it measures 25 
feet wide inside the girders, and the swinging weight 
is about 700 tons. The diversion of the Bridgewater 
Canal is another remarkably interesting piece of engi- 
neering. The canal crosses the Irwell at Barton upon 
the aqueduct which was considered such a triumph of 
engineering skill when it was built a century ago. The 
level of the Bridgewater Canal is some feet above 
that of the Manchester Ship Canal, and as it is impos- 
sible either to lower the former to the level of the lat- 
ter, or to raise it some seventy feet, Mr. Leader Wil- 
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end, has been built to the Bridgewater Canal. The 
vessels are floated into this, the gates are shut, and the 
whole thing is lowered by hydraulic machinery to the 
level of the Ship Canal, into which the vessels are then 
floated. By the reverse process vessels can be lifted 
from the Ship Canal into the Bridgewater Canal. The 
dock work, not only at the terminus at Manchester, 
but along the route, is very extensive, and includes 
large docks at Warrington, Salford, and a coal basin 
at Irlam. 

Works and jetties are being rapidly constructed 
along the banks, and it is not difficult to imagine, as 

Mr. E. Leader Williams 
(engineer-in-chief) aptly 
pointed out, that before 
many years have passed 
the canal will be practi- 
cally converted into one 
long dock. 

The Bridgewater Canal 
is carried over the ship 
canal by means of a steel 
aqueduct 235 feet long, 6 
feet deep, and 19 feet wide, 
and weighing 1,900 tons. 
It swings on its pivot as 
quickly and as easily as 
could be imagined. 

The Salford docks, 
which, like those of Man- 
chester, are fitted up with 
every appliance for the 
speedy loading and unload- 
ing of vessels, have 71 acres 
of water space, divided 
into three immense arms, 
1,350 feet, 1,177 feet, and 828 feet long and 
225 feet wide. 

The Manchester docks have been built 
on the site of the old Pomona Gardens. 
These docks have a water space of 33}£ 
acres, have four arms, one 620 feet long, 
and three 571 feet long, and the Ordsall 
dock opposite is 980 feet by 750 feet. 

The late Mr. Daniel Adamson, it is now 
generally conceded, was the originator of 
the present scheme for the building of 
the great canal. The" chief engineer of 
the work was Mr. E. Leader Williams. 
The enterprise was financed and sup- 
ported by many of the leading merchants 
and men of enterprise in Manchester. 
♦< » >» 

How to Cover Pulleys with Paper. 

Paper pulp of the ordinary kind is 
made into sheets about one-half inch 
thick. The sheets are cut up into strips, 
each strip being the width of a pulley, 
probably six inches. Of course, there are 
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in as far as Latchford locks, a distance of twenty-one 
miles. 

The railway diversions are a very important part of 
the work; indeed, the four viaducts in themselves con- 
stitute an engineering enterprise of considerable mag- 
nitude, as it is necessary to run a long distance inland 
with the work to get a gradient when the line has to 
be raised 75 feet. Where it was impracticable to raise 
the line to give headroom for large vessels, swing 
bridges have been built, and this is no child's play. 
The swing bridge at Old Trafford is the heaviest of its 
kind ever constructed. The Moore Lane bridge is 



liams adopted the bold idea of building a swing aque- 
duct. The work was rendered still more difficult by 
the fact that the Bridgewater Canal crosses diagonally, 
thus introducing the complication of a " skew * aque- 
duct. The Ship Canal is widened at this point to make 
room for the center pier upon which the aqueduct 
pivots. The swinging aqueduct is not the only com- 
plication at this part of the Ship Canal. It was very 
desirable to have communication between the Bridge- 
water Canal and the Ship Canal, and this is accom- 
plished in the following curious manner: A kind of 
siding, or backwater, with water-tight gates at either 



pulleys of all widths, but the experiments have been 
tried with six inch pulleys. Next the precise diameter 
cf the pulley is obtained, and the strip of paper board, 
which is yet not thoroughly dry and so is pliable, 
is cut off about' four inches longer than that. Now 
comes a little delicate work. With a sharp, broad- 
bladed knife one end of the board is opened like a 
V and the other is shaved down to fit into it. 



Rome was supplied from twenty-four large aque- 
ducts, which brought 50,000,000 cubic feet of water 
daily into the city. 
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The Private Palace Car. 

It costs about $50 a day, says the Philadelphia Times, 
to hire a completely furnished and palatial dwelling 
house on wheels, containing seventeen beds. In front 
is an "observation room." Next come two drawing 
rooms, both fairly spacious. Behind these is a dining 
room twelve feet long. The middle part of the car is 
occupied by berths, which are comfortable sofas dur- 
ing the day. In the rear are a good-sized kitchen, a 
china closet, a pantry, a bathroom and a cold storage 
closet. All linen for table and beds, tableware, crock- 
ery and every other necessary are supplied. Three ser- 
vants are provided, also without extra charge— aa skill- 
ed cook, a waiter and a porter, who are under the 
orders of the tenant. Heating and lighting are thrown 
in. After ten days the rental is somewhat less per diem. 

Thus luxuriously housed, the occupant can travel 
wherever he wishes all over the continent by paying 
the railways eighteen fares for transportation. How- 
ever, if more than eighteen passengers are carried in 
the car, so many extra fares must be paid. He can 
stop at whatever points he desires and have his car 
side-tracked. 

If he chooses he can bring along his own servants, 
linen, tableware and wines. He is at liberty to fur- 
nish the commissariat himself, or the company will 
supply everything in that way for him, charging only 
15 per cent over and above cost and rendering to him 
the bills. The latter is by far the better plan, inasmuch 
as trouble is saved and affairs are attended to more 
satisfactorily by the company. 

The cook is always a capable person, and, having a 
time schedule for a journey across the continent, he 
will telegraph ahead to various points for such luxuries 
as may be obtainable at the markets in different cities, 
thus arranging for fresh fruits, butter and eggs, and 
even for a newly cut bouquet to be put on the table. 

All this is susceptible of variation. One can engage 



Dining cars are usually owned by the railways and 
are managed by the palace car companies. Ordinarily 
they are run at a considerable loss, being attached to 
trains merely as an attraction to passengers. The ex- 



cause many dishes have to be prepared at once and 
without delay. The head cook gets $75 and the other 
three are paid respectively $55, $40 and $30 a month. 
TheMlve waiters get merely nominal wages, depending 
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pehse of conducting them is enormous. To begin with, 
there are ten servants attached to each car. There is 
a steward, who has full charge — superintends every- 
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an ordinary sleeping car for $40, a sleeping car with 
buffet for $45, or dining and observation car combined 
for $40. A hunting car, provided with kennels for dogs, 
racks for guns, fishing tackle, etc., costs only $35 a day. 
Service and all incidentals are thrown in. 

But one can do better than this if he has plenty of 
money to spare. He can hire a complete traveling 
hotel for $210 a day, in the shape of an entire train, 
consisting of four sleeping cars, a dining car and a 
" buffet smoker." An observation carmay be added at 
an expense of $40 more. The buffet smoker represents 
in some respects the highest development of the mod- 
ern parlor car. It includes a bar, a barber shop, a 
bathroom and a library, wherein can be found books, 
writing materials and the newest magazines and picto- 
rial and daily papers. 

In short, it is a small club on wheels. There is no 
other country in the world where luxury in traveling 
is so highly appreciated as it is in the United States. 
Abroad it is said that the only people who go by rail 
" first class " are the nobility and the Americans. Of 
course, the person who charters a -whole train must 
pay the railways for transportation at least eighteen 
fares per car, though west of the Mississippi the min- 
imum rate is usually fifteen fares. No car can be rent- 
ed for the prices above given for less than three days. 

It has recently become the fashion for actresses to 
travel in private cars. Nowadays a conspicuous star 
usually insists on being provided with such a convey- 
ance as part of the contract for a tour which she signs 
with her manager. Bernhardt always carries a small 
managerie with her, which could not very well be ac- 
commodated in a public vehicle. Theatrical companies 
very commonly hire cars while traveling. 



thing, looks after the comfort of the guests, takes in the 
money for meals and makes reports to the company. 
He receives $100 a month. There are four cooks, be- 



chiefly upon tips for remuneration. For food the ex- 
penditure varies from $1,000 to $1,500 a month for each 
car. 

In different cities all over the country there are deal- 
ers from whom the company regularly buys provisions. 
The steward attends to this, paying cash always and 
rendering the receipted bills to his employers. At prin- 
cipal points, however, the company has salaried buy- 
ers, who supply the cars at starting, so that the stock 
of provisions need only be supplemented by the stew- 
ard with perishable articles and in case that anything 
runs short. These buyers go to market every morning 
at 4 o'clock. 

They select whatever is best, just as the steward for 
a hotel would do, purchasing at a considerable discount 
from regular prices. Bach car has a kitchen like a 
hotel kitchen in miniature ; also a pantry, a cold stor- 
age closet, a closet filled with wines and various liquors 
and an ice cream locker. Beneath is an ice box for 
meats which will hold 700 pounds. 

According to the regulations, the steward is person- 
ally responsible for all dishes prepared. He must see 
to it that they are properly cooked and neatly garnish- 
ed before serving. No chipped dish is to be used under 
any circumstances, nor any piece of table linen with a 
hole in it. In short, everything must be managed as 
in a first class hotel. As a rule, the meals provided on 
dining cars are better than can be got for the same 
prices at stationary restaurants. The charge for dinner 
is $1, and 75 cents for breakfast or supper. 

On the basis of expenditure above given, it costs from 
$16,000 to $22,000 a year to run a dining car merely for 
food and wages, to which must be added wear and tear 
on the property and many incidentals besides. Thus 
it is not surprising that the business is a losing one. 

Arrangements made between the palace car compa 
nies and the railways regarding sleeping cars vary very 
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much. Sometimes the latter pay as much as two or three 
cents a mile for the use of each sleeper, where, as is 
particularly apt to be the case in the South, the passen- 
ger traffic is not sufficient to pay the car companies. 
In such cases a railroad is often obliged to provide the 
necessary convenience at a loss to itself. The item of 
washing is a very costly one in the running of sleeping 
cars, as no piece of linen is ever used twice without go- 
ing to the laundry. 

A sleeper, on leaving New York for Chicago or St. 
Louis, receives a "stock" of 120 linen sheets. 120 pillow 
slips and 120 towels. This gives change for two nights. 
Fifteen or twenty clean towels are always kept on the 



washstand. The washing is done in New York, Bos- 
ton, Buffalo, Chicago, St. Louis and other cities, being 
given out in great quantities at the low rate of $1 per 
hundred pieces. An equipment of linen lasts about 
one year, at the end of which it must be renewed^ It 
is purchased by wholesale, $50,000 worth at a time. 



A Peculiar Accident, 

A peculiar accident occurred at the Mt. Tacoma 
Manufacturing Company's mill in Tacoma on the 
morning of February 6, which is reported in the West 
Coast Lumberman as follows : Charles B. Tuttle, a 



logger in the employ of the mill, was directed to split 
a large cedar log lying upon the carriage, as it was too 
large for the saw. Tuttle stood on top of the log and 
drove a number of wedges into it, when the log sud- 
denly parted and the unfortunate man in endeavoring 
to get out of the danger, slipped and fell into the open- 
ing between the halves. Before he could escape the 
pieces closed in upon him, leaving only his head out- 
side. A number of workmen saw the accident, and the 
unconscious man was released by prying the log apart. 
At first it was thought that he had suffered internal 
injuries, but after a few days of rest he was able to re- 
sume wrrk again. 
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NOTES ON THE DOMESTIC CAT. 

(Felix dwnestteus.) 



BY NICOLAS PIKE. 



The Felidse, or cat tribe, form one of the most natu- 
ral and characteristic groups of the class mammalia. 
Prom the lion or tiger to the domestic cat, all are en- 
dowed with the same instincts, the same appetite, the 
same structure ; carnivorous in the extreme, they are 
admirably framed for a life of rapine. 

The feline race are concentrated in the warm lati- 
tudes — the species being fewer and more widely dis- 
persed as we pass from the warm to the temperate or 
colder regions. 

The origin of the common domesticated cat is sup- 
posed to be a species indigenous in Nubia, Abyssinia, 
and Northern Africa, and known by the scientific 
name of Felix maniculata. However this may be, 
the domestic cat was among the sacred animals of 
very early times, and there is no doubt but that it has 
been domesticated many thousands of years. The 
Egyptians held them as sacred, embalmed and placed 
them with their dead. They were sculptured on their 
tombs and monuments, and painted on their coffins. 
There are in the British Museum some Greek vases, 
dating to the fifth century before Christ, upon which 
were pictures representing domesticated cats like 
those of the present day. The cat, says Mr. Mill, in 
his history of the crusades, was a very important per- 
sonage in the religious festivals of the times which he 
describes. At Aix in Provence, on the festival of Cor- 
pus Christi, the finest torn cat in the canton, wrapped 
like a child in swaddling clothes, was exhibited in a 
magnificent shrine to public admiration. Every knee 
was bent, and every hand strewed flowers or poured 
incense, and puss was 
treated in all respects as 
the god of the day. In the 
time of Hoel, the good king 
of Wales, who died in the 
year 948, laws were made 
to protect the cat, as it 
was of great importance 
on account of its scarcity. 
To steal or kill a cat that 
guarded the king's 
granary, the forfeit was a 
sheep or as much wheat 
as, when poured over the 
cat suspended by the tail 
(its head touching the 
floor), would form a heap 
high enough to cover the 
tip of the former. Great 
care at this time was taken 
to improve the breed of 
these prolific creatures. In 
all countries and places 
the domesticated cat is 
found. In Europe, Asia, 
Africa, and America, it is 
petted and made much of 
and becomes attached to its 
protector. Notwithstand- 
ing the statements made 
by writers that the cat 
never seems to be under 
subjugation — as it always 
acts for itself, all its views 
confined to the place where 

it has been brought up — this is a great mistake, as I 
shall show further on. Cats, I can .positively state 
from my own observation, show as much affection to 
those who care for them as the horse or any other 
animal. In the latter part of the last, century there 
lived an artist of the name of Mind, who was a most 
remarkable man. He was known to the world as the 
" Raphael of cats," as his whole time was devoted to 
painting these animals. No painter before him ever 
succeeded in representing them with so much nature 
and spirit as he did. 

Each of his cats had an individual character and ex- 
pression, and was in fact a portrait which seemed ani- 
mated. He had a Maltese cat called Minette, which 
was his favorite cat, and his attachment to it was un- 
bounded. Sometimes this cat would occupy his lap for 
hours, while three or four kittens would be perched on 
his shoulders. He called them the beloved companions 
of his solitude, whose complacent purrings seemed to 
him an ample compensation for the inconvenience. 
Mind devoted much time to his cats, and taught them 
to spring upon the door latgh and open the door, and 
sit with him at the table? while he was eating. He 
would play hide and go seek with them, and Minette 
always secured a position at the foot of his bed at 
night, and would growl if any stray footsteps were 
heard. When he was sick this favorite cat would not 
leave the room or take food. All the animals he had 
were exceedingly fond of him, and in many ways 
showed strong affection for him. 

It is said that the world has taken 5,000 years to be- 
come familiar with cats ; their nature and instinct are 
not yet, it appears, completely understood. Cardinal 
Richelieu was a great lover of cats, and in a room ad- 



joining his bed chamber he had a number of cats 
which he used to play with every morning. History 
has preserved the name of most of his famous cats. 
Mohammed was also an enthusiastic admirer of cats. 
There is a story of one who found rest in one of his 
sleeves ; rather than disturb it, he cut it off and let Tom 
have his sleep. To show the great affection of puss 
Hie Feathered World relates the following : " One of 
a brood of chickens was lame and unable to follow its 
mother in search of food. The chick was soon half 
starved. It was missed, and next day was found lying 
with three kittens, the mother of which gave the 
fledgling every attention. Every day the cat carried 
the bird in its mouth into the farmyard, where it ob- 
tained food, and as regularly conveyed it in the same 
manner back to lie with the kittens. Through the 
care of puss the injured limb grew stronger and the 
chick throve well. The conduct of the cat was a mat- 
ter of great interest to the inhabitants of the farm, 
who carefully watched puss in all her movements." 

We give a photograph of a young Maltese cat, with 
nine chickens, which she cares for with asj much affec- 
tion as their natural mother would. If one strays 
away from her, puss becomes quite excited and mews 
for it to return. The little chicks appear to be as con- 
tented as possible and nestle under her soft fur and go 
to sleep. When puss has her family around her and 
crawling over her body, she seems perfectly happy. 
Here is another case of strong affection which a cat 
displays for her mistress. A young woman was mur- 
dered in New York City a short time ago, and when 
discovered a large black cat, a favorite of the murdered 
woman, was found resting on her body. Her large 
fiery eyeballs glared ferociously in the dim light of the 




A CAT BROODING CHICKENS. 

dingy apartment. When an attempt wjjS made to re- 
move the- anftnal, it growled fiercely anfi showted its 
teeth in a wicked manner. Finally it was driven off, 
but took refuge under the bed, and could not be 
driven away. An examination showed that it had not 
attacked or injured the body in any way. It was 
probably prompted by the strong affection it had for 
its mistress, which caused it to nestle where it was 
found. 

It would be useless for me to describe the common 
house cat, it is so well known. We will select such of 
its peculiarities that may have escaped the notice of 
the inattentive observer. The common house cat, 
Felix domesticus, brings forth its young twice a year. 
Her period of gestation is fifty -five days. Sometimes 
it may "be a few hours longer. She will average four 
young ones at a birth. She is fond of concealing her 
kittens from the male, who often destroys them as 
soon as born, if an opportunity offers itself. If cats are 
well cared for, they will live about fifteen years, some- 
times longer. Their vivacity, however, seems to di- 
minish at six or seven years, indicating the fact that 
they have passed the bounds of youth. It is an in- 
telligent animal and can, with kind treatment, be 
taught many things. We once had a fine Maltese kit- 
ten presented to us, which we brought up with great 
care. It grew into a beautiful large cat, full of inteili- 
gencel It learned to open the door, leap over a high 
back chair at command, would growl when strangers 
approached and dive through a hoop covered with 
tissue paper. Prince, for that was his name, made no 
friends, but his whole heart was concentrated in his 
mistress. He would sit in her lap for hours, and seemed 
always happy when near her. On the days of her de- 



parture, Prince was told that he must be good during 
her absence. When she left the house, he would 
perch himself upon a chair near a window till she was 
out of sight. About the time she was to return he 
would watch patiently and gaze up and down the 
street, and we always knew when she was earning by 
Prince leaving his post and rushing to the door to wel- 
come her return. He received caresses from others 
under protest, and seemed to care for his mistress only. 
Some cats are natural actors and will enter into the 
spirit with as much zest and understanding of what is 
wanted as though they were human. At a meeting 
and exhibition of the Cat Breeders' Association in 
June last, at Boston, a famous trick cat, three years 
old, was exhibited dressed up in a gown and bonnet 
(her name was Muffins), who would pose herself to 
have her photograph made. Sometimes she would stand 
three minutes without moving, swing and perform on 
the trapeze, jump over a bar at the word of command ; 
would jump through a hoop encircled with fire, shake 
hands, walk on her hind legs, and catch ball with 
a certainty that would delight Ward, the base ball 
champion. 

One cat on exhibition rides a bicycle. It is a fine 
white Angora cat. When fairly started she becomes 
enthusiastic and urges her bicycle rapidly along, with 
an evident enjoyment that bystanders find contagious. 
The tabbies do housework to perfection, scrub little 
handkerchiefs and towels in a tub and hang them up 
to dry, skate on rollers, and all with such contentment 
and spirit that they seem like little children masque- 
rading in fur. 

The above statements are true, and very much more 
could be added to verify my statement of the great 

intelligence of a much 
abused and useful animal. 
It is supposed that cats 
can see in the dark. In a 
moderate light the pupil 
of the eye of a cat is small 
and of an oval shape, and 
in the bright glare of the 
sun at midday it becomes 
narrow, but in the dark it 
becomes round and full, 
and is so expanded that it 
nearly fills the surface of 
the eyeball. The Chinese 
and some of the negro 
tribes in Africa often ex- 
amine the eyes of their 
pets in order to ascertain 
the time of the day. Some 
of the East Indians can tell 
you very nearly the time 
of the day by this means. 
When Abbe Hue, a French 
Jesuit priest, traveled in 
China and Chinese Tar- 
tary, he mentioned the 
following : On asking his 
attendant the time of the 
day, he immediately went 
over to the cat that was 
basking in the sun and ex- 
amined its eyes, told the 
Abbe that it was about 
two hours after noon, and 
on being questioned how 
he knew that, he explained that the pupil of the eyes 
wire largest in the morning, and that they gradually 
grew smaller as the light increased until they reached 
their minimum at noon; that then they began to widen 
again, till at night they became large. In Sumatra, 
when there is a drought, and rain is wanted, the 
women of the village all go to the river scantily clad. 
They wade into the water and splash each other, then 
a black cat is brought and thrown in, and made to 
swim about for a while, then allowed to escape to the 
bank, pursued by the women, who splash the water 
after it. The color of the animal is part of the charm. 
Being black, it will darken the sky with rain clouds. 
In the middle ages it was deemed by the Romans an 
ill omen to meet a cat on the way to a wedding. The 
sneezing of a cat on the evening of a marriage was con- 
sidered a good omen. A cat carried away from home 
will almost always find its way back. One taken from 
Brooklyn, Long Island, to Jamaica, a distance of 12 
miles, returned in three days to his home. , If a cat 
falls from a height it generally comes down square on 
its feet without any barm. I have known of two in- 
stances of cats fallingiover forty feet without injury. 

From what has been written, it will be seen that cats 
have a great amount of intelligence and should be 
treated with consideration, for kindness to the brute 
creation is an attribute of a noble nature, while bru- 
tality toward them shows a selfish and cowardly dispo- 
sition. If we worship Almighty God, let us be human 
to all his creatures. Cats have feelings like ourselves and 
show them much in the same way that we do sometimes. 
No animal, in my opinion, is capable of distinguishing 
with greater acuteness between friend and foe. A cat 
will often understand words with marked keenness. 
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RECENTLY PATENTED INVENTIONS. 
Engineer ing. 

Furnace Tap.— Edward P. Mathew- 

son, Pueblo, Col. This invention provides means where- 
by the operator may drive an agitating bar into the 
molten metal in the. hearth or crucible, without stopping 
the blast or otherwise interfering with the regular pro- 
cess of smelting. A casing fastened to the furnace front 
has a matte hole and a slag discharge hole, a slag casing 
being arranged over the matte hole in front of the 
first casing, and there beicg slag spouts adapted for verti- 
cal adjustment in guideways in the sides of the slag 
casing. 

Piston Rod Packing. — Thomas J„ 

Hudders, St. Paul, Minn. This improvement is adapted 
for use in an ordinary gland or stuffing box, and is ar- 
ranged to adapt itself to any irregularity in the move- 
ment of the piston rod. A concave annular seat is 
fitted to the stuffing box cap, a sleeve with a collar 
at or near its center, having a concave surface fitted 
to the annular seat, and provided with internal circular 
grooves at opposite ends, while a spiral spring in the 
stuffing box is arranged to press the sleeve outwardly 
against the seat. A packing ring of circular cross sec- 
tion is fitted in the grooves. The labor and delay of 
packing a piston rod is thus obviated, and friction and 
wear are reduced to a minimum. 

Locomotive Boiler.— Thomas A. 

Henderson, Bucyrns, Ohio. This invention provides a 
readily removable baffle plate and an adjustable deflect- 
ing apron secured to its bottom, instead of the baffle 
plate riveted in the smoke box, according to the usual 
practice. Under the old method of construction, when 
a flue bursts, or repairs are needed, the removal of the 
baffle plate is a work of some hours, which time is saved 
by means of this improvement. 



Railway Appliances. 

Automatic Air Brake Coupling.— 

William A. and Benjamin S. H. Harris, Pelzer, S. C Two 
patents have been granted these inventors for improve- 
ments on couplers formerly patented by them, the main 
features of the improvements consisting in coupling 
heads with self-acting valves and locking mechanism, in 
connection with a supplemental air pressure pipe ex- 
tending at the side of the brake pipe throughout the 
train, whereby the brake pipe sections attached to differ- 
ent cars couple and uncouple automatically. When ac- 
cidentally parting when the train is running the brakes 
are instantly applied, according to this improvement, 
not only to the separated cars, but to those that remain 
connected with the locomotive. The valves of the coup- 
lings may also be closed at will by the engineer, prevent- 
ing the application of the brakes whenever desired. One 
of the patents is specifically for a new valve locking and 
releasing mechanism, whereby certain important advan- 
tages are obtained in the automatic application and re- 
lease of the brakes. 

Street Car Fender.— George Hip- 
wood, Horatio C. Barrett, and Stephen Porter, Boston, 
Mass. In lugs depending from either side at the front 
of the dashboard is joumaled a horizontal shaft actuated 
through bevel gears by a rod provided with a crank handle, 
and at each end of the shaft is a hollow tube in which is 
held a spring-pressed rod, the rods being united at their 
forward ends by a cross bar, forming the outer end of 
the fender proper. Intermediate spring-pressed bars are 
also connected with the cross bar, beyond which extends 
a series of curved, pivoted shoes, cushioned at the rear, 
and with their forward ends resting on rollers adapted to 
roll on the ground. The spring-pressed frame is covered 
by a network, and the shoes are adapted to rock and 
throw back into the net, without injury, any one acci- 
dentally in the track of the car, the toes of the shoes com- 
ing down very close to the ground. The device folds up 
against the dashboard when not in use. 



Agricultural. 

Planter.— Robert B Ormiston, Win- 
nipeg, Canada. This machine is especially adapted for 
planting cabbage, celery, onion, and similar seed or 
plants, making the necessary holes in the earth and de- 
positing the seed or plant therein, and properly covering 
them as the machine advances. The cavities in the 
ground are made by a forward wheel, and the seed or 
plants are carried by pockets of a traveling belt, from 
which they are taken and deposited by fingers of a planting 
bar and the roots of the plant or the seed are covered by 
a covering bar. The machine is provided with markers, 
held out of operative position when not required. 

Cotton Harvester.— Leonard R. 

Turner, Sing Sing, N. Y. This machine, in combina- 
tion with a suitable driving mechanism, has a series of 
cylindrical fenders carrying whips, which swing in and 
out of the fenders, in their outward motion delivering 
blows upon the branches or bolls of the plant, thus 
loosening the ripe cotton and removing it to a convey- 
ing mechanism by which it is discharged into sacks, 
the unopened bolls being left uninjured for subsequent 
gathering after ripening. 



Iff Iscellaneous. 

Hose Bridge and Tower. — James 

Blake and Emil F. Begiebing, Union, N. J. This inven- 
tion provides an improvement in devices to facilitate car- 
rying a hose over a railway track, so as not to interfere 
with the free running of cars. The improvement com- 
prises a telescoping body, extended by means of a crank 
and a rack mechanism, a hose holder being hinged to 
the top section of the body. It may be quickly and easily 
extended to make it the necessary height, and as readily 
folded and collapsed into a small compass. It may also 
be used by firemen as a tower, from which streams may 
be advantageously directed into the upper stories of 
buildings. 

Dumping Rack.— William Underwood 

and Cornelius Prall, Fair Grange, 111. A dumping rack 
which may be attached to the running gear of an ordi- 
nary wagon after the body has been removed is provided 
\)j this invention, whereby a large load of broom corn 



and similar material may be carried, and the load readi- 
ly dumped as desired. A rearwardly extensible fender is 
arranged to project beyond the tail end of the rack 
body, to engage and secure the rearwardly projecting 
portions of the load. 

Pneumatic Tire Repairer.— Charles 

E. Buckbee, Flushing, Mich. For repairing punctured 
pneumatic tires or other rubber tubes, this inventor util- 
izes a flexible tube for holding rubber cement, the cap 
of which is provided with a tubular needle, which the 
cement will follow into the puncture as the tube is 
squeezed, until the cement accumulates as a small but- 
ton on the inside of the tire, after which the needle is 
withdrawn and the tube gently squeezed to supply suffi- 
cient cement to fill the puncture and tightly seal the 
opening. 

Liquid Measure. — Harold Gregson, 

Detroit, Mich. A piston is held to slide in a cylinder 
having suitable inlet and discharge ports, a handle being 
connected with the piston and a gauge rod arranged at 
one side of the handle, while an indicator on the handle 
moves opposite the rod. The measure is adapted for use 
with any kind of liquid, however light or heavy, the 
measure simultaneously filling on one side of the piston 
as it discharges on the other, as the handle is moved in 
and out, and the measure being always full so long as the 
supply of liquid lasts. 

Portable Perfume Receptacle.— 

Gustavus A. Ritter, New York City. This is a device in 
the form of an opera glass, and with similar tubular slid- 
ing extensions, but of such peculiar construction as to 
afford two liquid holders adapted for a separate discharge 
of their contents, and which may be separately sealed in 
a convenient manner. It is also designed to be carried 
in a case similar to that of an opera glass, and be appro- 
priately finished, affording a unique and neat design. 

Bag or Purse Frame. — Louis B. 

Prahar, Brooklyn, N. Y. A latch for frames of this kind, 
devised by this inventor, is of such construction that the 
frame may be unlatched and opened with one hand only, 
the device being very simple, strong and inexpensive. A 
spring-pressed bolt projects above a housing attached to 
one member of the frame, there being on the other mem- 
ber a keeper on which slides a cap to which is secured a 
pin working in the keeper and adapted to engage the bolt. 

Plate and Cup and SaucerHolder. 

—Oscar L. Miller, Ravenna, Neb. This is a device of 
simple and durable design to facilitate the advantageous 
display of table ware, permitting the articles to be con- 
reniently attached to and removed from the holder. The 
plate holder is formed preferably of a single piece of 
wire, bent to the required form, and with which may 
readily be connected a second plate holder, as well as a 
hanger, and a cup and saucer holder, each formed of sin- 
gle pieces of wire. 

Gxove. — Henry M. Peyser, Boston, 

Mass. According to this improvement, two tapes are se- 
cured in a peculiar manner to the glove at one side of the 
slit, to facilitate the closing in of the inner heads of the 
buttons in a sheathing, at the same time insuring the 
proper sewing up of the several parte forming the sheath- 
ing. The sheathing is thus very conveniently formed 
without any stitching being seen on the outside. 

Lifting Fork for Kitchen Use.— 

George M. Parpons, Virginia City, Nev. This is a sim- 
ply made device to facilitate the lifting of hot dishes. It 
is strongly made of a single piece of wire, so bent as to 
enable a variety of different shaped dishes to be readily 
grasped thereby tand handled as desired without danger of 
breaking the dishes or burning the fingers. 

Mosquito Net Frame. — Albert C. 

Lottman, Houston, Texas. This is an improvement on a 
formerly patented invention of the same inventor, pro- 
viding a very simple and inexpensive frame, with but 
few parts, which may be readily attached to or removed 
from a bedstead without injuring or marring it. It may 
also be used to support a tester or frame with its canopy 
connecting the tops of the postB in a four-post bedstead. 
facilitating the carrying of the netting over the bed or 
over the headboard without interfering with the tester. 

Bottle Cover or Cap.— Antenor As- 

sorati, New York City. This device consiste of a shank 
capable of a sliding movement in relation to a clip spring 
upon the receptacle or a bottle neck, a counterbalanced 
cover being pivotally connected with the shank, and 
means for holding the latter in place after it has been ad- 
justed. When the bottle or other receptacle to which the 
device is applied is in an upright position, its mouth will 
be effectually sealed, but as the receptacle is inclined its 
mouth will be uncovered. 

Animal Trap.— Newton J. Tanner, 

Oviedo, Fla. This is a trap which, when sprung, will 
jump bodily upward, thus raising the jaws so as to make 
sure that they catch on the leg of the animal springing 
the trap. It is also provided with a series of hooks 
which extend outward beyond the free ends of the jaws 
and|overlap, the hooks catching and holding the animal 
should it escape the jaws as they come together. 

Eaves Trough Hanger.— Allen R. 

Lewis, Shelton, Wash. This is a hanger which may be 
adjusted horizontally and vertically and it may also be 
adjusted to receive eaves troughs of different widths, or 
attached to an inclined eave, holding the trough hori- 
zontally. It is simply and strongly made, and may be 
quickly and easily put in place. 

Drain.— John L. Steitz, Chicago, 111. 

This invention relates to stop and waste devices used in 
cold weather to drain water supply pipes and prevent 
their freezing. The drain is intended to be used in places 
where the water pressure does not exceed twenty pounds, 
the pressure being used to compress air to operate the 
device. The device is entirely automatic, and during 
warm weather may be rendered inactive by turning a 
stop cock. 

Badge Heading Design.— Edward 

L. Torsch and James R. Lee, Baltimore, Md. This is a 
novel form of clasp pin frame, of oval shape and special 
marginal configuration. 

Design for Exhibition Stand. — 

Isaac Hermann, New York City. A mirror exhibition 



stand, designed by this inventor, has vertical panels at 
right angles to each other, with horizontal figures in re- 
treating, step-like form partially intersecting the panels. 
Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Engineering Education. Being the 
Proceedings of Section E of the 
World's Engineering Congress, held 
in Chicago, 111., July 81 to August 
5, 1893. Published by the Society for 
the Promotion of Engineering Edu- 
cation as Volume 1 of their Proceed- 
ings. Edited by De Volson Wood, 
Ira O. Baker, J. B. Johnson, Com- 
mittee. Columbia, Mo. 1894. Pp. 
viii, 342. Price $2.50. 
A society for the promotion of engineering education 
exists in this country, and in this volume we have the 
first volume of its proceedings. It includes a number of 
excellent papers on college education, such as the place 
of mathematics therein, systems of examination and 
other practical features thereof. These papers are by 
prominent educators, and discussions on them are intro- 
duced. The volume is largely a report on the work done 
in the direction of engineering education at the Interna- 
tional Congress of Engineering held at the World's Fair 
in Chicago. There is no question that the proper system 
of engineering education is a problem of the day, and 
how better to reach a knowledge of its different condi- 
tions than by the perusal of such volumes as this is not 
easy to see. The volume lacks an index, something 
which would add very greatly to its value. 

" The Shoe and Leather Reporter 

Annual " for 1894 is the title of a solid octavo volume of 
773 pages, affording the most complete directory any- 
where published of the boot and shoe manufacturers and 
dealers, tanners and curriers and leather sellers, and 
those engaged in related branches of business. The lists 
of names for the United States and Canada cover about 
all that could be desired and the volume also includes the 
principal houses in all other parts of the world. The 
book likewise contains valuable trade records and statis- 
tics. 
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" U. S." metal polish. Indianapolis Samples free. 

Stave machinery. Trevor Mfg. Co., Lockport, N. Y. 

Best drying machines. S. E. Worrell, Hannibal, Mo. 

Air compressors for every possible duty. Clayton Air 
Compressor Works, 36 Cortlandt Street. New York. 

Wanted— A first class patented lock for folding paper 
boxes. Address Boxes, care of Scientific American. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Nickel-in-slot machines perfected and manufactured 
Electrical supplies, Waite Mfg. Co., Bridgeport, Conn. 

Screw machines, milling machines, and drill presses. 
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one sliding movement. Capital Mach. Tool Co., Auburn, 
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popular book, of ready sale, with handsome profit, may 
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I^~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
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Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(5842) W. C. K. writes : Some people 
claim that if you will make a noticeable mark upon the 
trunk of a young tree, the mark will always remain 
the same distance from the ground as when made. Now, 
is this a fact ? And if so, can you explain ? A. Our 
forest trees are supposed to have a slightrisein the lower 
parts of their trunks by reason of the expansion and up- 
lift of their roots, so that marks on the bark near the 
ground may rise a few inches, or a foot or two, in the 
course of its growth. Some kinds of trees rise more 
than others. 

(5843) O. H. P. writes : 1. What is the 
power of the motor described below, if the proper cur- 
rent is applied ? The field magnet is the same as the one 
described in Supplement, No. 641, for simple electric 
motor, excepting it is wound with 234 pounds of No. 34 
magnet wire and No. 18 on armature and connected ir 
shunt. A. About % horse power. 2. Is there any 
change you recommend in the motor to increase its 
efficiency ? A. No. 3. What change should be made to 
make it an efficient dynamo for incandescent lighting ? 
A. Cast iron fields and finer winding. 4. How many, 
and what voltage and candle power, should the lamps be? 
A. The voltage depends on the winding. It should give 
10 or 12 candle power. 5. I have made a storage cell 

, with thirteen plates cast of lead, 6 inches long, 4 inches 
wide, % inch thick, with forty J^ inch holes in each plate. 

| The surface of the plates is roughened with a knurl and 
the holes were well filled and the surface coated with a 
paste of red lead. How many such cells will be required 
to develop \& horse power for one hour at a time in the 

I motor described ? A. Ten. 6. Should the cells be con- 
nected in series or in parallel? The cell I have made will 
run the motor without load for four hours. A. It de- 
pends on the winding. For your winding connect in 
series. 7. How many 6X8 gravity cells will be required 

. to charge the storage cells that I may use the motor one 
hour each day at full capacity ? A. 26 cells in series and 
5 in parallel, a total of 130 cells. 8. What would be the 
effect if the zinc in a gravity cell were amalgamated ? A. 

I It is not necessary, and involves loss of mercury. 9. If 
the positive plates in the storage cell described were % 
inch thick, would it have a greater amperage ? A. No. 
10. What should be the specific gravity of the acid solu- 
tion for the storage cell I have made ? A. 1,170 before 
charging, 1,300 or 1,210 after charging. 
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(5844) L. B. asks: 1. Which requires 
more voltage, an induction coil having a core of one bar 
of soft iron, or several wires, to obtain the same results, 
using the core as a magnet for the circuit breaker ? A. 
The wire-cored coil will work the best in all respects. 2. 
Could the " Little Giant " water wheel advertised in 
your paper run the hand power dynamo described in 
** Experimental Science," and how many eight candle 
power incandescent lamps could it light ? A. Yes. The 
dynamo would run only a small lamp. 3. In how many 
ways can the induced currents of an induction coil be 
regulated ? If made with a stationary core (which oper- 
ates circuit breaker) would it be advisable to use a tube, 
or would it be advisable to have the secondary coil mova- 
ble, and which is the best and quickest means of wind- 
ing a coil ? A. By moving one of the coils, by moving 
the core, by shielding the core and unshielding, by chang- 
ing the current intensity, and by cutting out some of 
the secondary. The shielding tube method is by all 
means the simplest. 4. How many volte does one % 
candle power lamp require ? A. 3 to 4>£ volte. 5. How 
many volts will heat a No. 36 platinum wire % inch long? 
A. It depends on the temperature to which it is to be 
heated. 

(5845) T. H. D. asks : 1. Why is it that 
some bricks will freeze and disintegrate and others will 
not ? I know that what is designated as a hard brick 
will not break up on being frozen, and that soft brick 
will. Also that there is a sandy clay in some localities, 
especially about our sea coast, which will upon being pro- 
perly burned produce hard bricks that will stand the 
exposure and freezing all right and yet are really softer 
and more porous than the soft brick made of the clay 
of our river bottoms; they will absorb three times the 
amount of water the others will, and yet not disintegrate 
when frozen. Why is this ? A. It is a matter of chemi- 
cal composition. Some clays develop a higher cement- 
ing quality, and one less affected by moisture. 2. Will 
you please state the per cent of lose in heat-giving pro- 
perties of Tennessee bituminous coal if it is stacked out 
in the open air for one year? A. Possibly 10 percent. 

(5846) C. E. H. asks : 1. How many and 

what size zinc and carbon bichromate cells will run an 
intensity coil of the following dimensions to its full ex- 
tent ? Length 8 inches, diameter of core % inch, in the 
primary coil 4 layers or 1 pound of No. 16 cotton-cov- 
ered copper wire, secondary coil of 14 layers or 2 pounds 
of No. 25 cotton-covered copper wire, all wire well insu- 
lated. A. Four cells quart size. 2. What size condenser 
had I better use? A. Three or four square feet of tin 
foil. 3. What will be the voltage of the secondary coil 
when working to full extent ? A. Divide turns of 
secondary by turns of primary and multiply by 4. 4. 
Will it give any spark, and if eo, of about what length ? 
A. Possibly one-sixteenth inch. 

(5847) C. T. V. asks : 1. What becomes 
of a current of electricity generated by a dynamo after it 
has passed through a number of lamps? A. A current 
of electricity cannot be treated as a material that flows. 
As far as the analogy holds, it flows around the circuit 
without break. 2. Also if a number of lamps are being 
supplied by a dynamo and all are turned off, the genera- 
tor continuing in motion, will any danger be done ? And 
why ? A. No. 3. Again, if 50 lamps are being fed from 
a generator, and 25 are cut off or only 1 is left burning, 
what would be the result and why? A. It depends on 
how the generator is wound. The remaining lamps if 
the dynamo is shunt wound get too much current, and too 
little if it is direct wound. If compound wound they 
may be but slightly affected. 4. Will you please send 
names of storage battery manufacturers. Also your 
opinion as to their practicability. A. Address the Brush. 
Electric Company, Cleveland, O. They are very practi- 
cable. 

(5848) W. T. M. asks: 1. How can I 
keep the fluids of a gravity battery separate without the 
battery being in action ? A. You cannot. It is better to 
draw off a few inches of the upper layers with a syringe 
or siphon. 2. Is there any paint that will stick to an 
iron propeller wheel that will keep it from rusting? 
Would pitch, or a mixture of pitch and oil, or gas tar do? 
A. Use marine paint. 3. How fast could I drive a 5 by 
30 launch with two 3 by 4 engines at 150 pounds pres- 
sure ? A. Perhaps 6 or 8 miles an hour. 4. If an un- 
jadteted boiler would hold with a certain fire 100 pounds 
steam, any valve being wide open, what might I expect if 
boiler was jacketed so it would be cool to touch? A. 
125 pounds more or less. 

(5849) Van B. V. asks : 1. Will you 
please give me a receipt for keeping flour paste from 
souring when it is made in large quantities? A. Add 20 
grains of salicylic acid to each 12 ounces of water used. 
2. Also inform me if there is not a method of making the 
paste without cooking it ? And if so, how is it made ? A. 
Flour paste should be cooked. 

Wheaten flour 1 oz. 

Powdered tragacanth }& " 

Powdered gum arabic \& " 

Salicylic acid 30 grn. 

Oil of wintergreen 3 drops. 

Water 12 oz. 

Mix the powders and gradually add the water, then 
bring to the boil, allow to simmer for twenty minutes, 
stirring constantly. When cold add the oil. 3. Please 
inform me how mouth glue is made ? A. Fine pale glue 
1 pound, dissolve over a water bath in sufficient water, 
add brown sugar 34 pound, continue the heat till amal- 
gamation is effected, pour on a slab of slate or marble, 
and when cold cut into squares. 

(5850) B. K. asks : 1. What is the latest 

and best definition for electricity, if any ? A. There is 
no good definition. One of the most recent is: "An 
imponderable and invisible agent producing various 
manifestations of energy, and generally rendered active 
bysome molecular disturbance, such as friction, rupture, 
or chemical action." This is from the ** Standard Dic- 
tionary of the English Language." 2. What also is the 
nearest correct theory as regards the magnetism of the 
earth ? A. Ampere's theory holds that currente of elec- 
tricity circulate around it approximately parallel to the 
equator. 3. Could or would you refer me to which one 
of your issues contains the best descriptions of Brush 
electro dynamo ? A. See our Supplement, No. 274, and 
Scientific American, No. 19, vol. 69. 



(5851) C. W. Y. asks (1) the number of 
gravity cells (Crowfoot) required to light a one candle 
power incandescent lamp. I wish to use it in a dark 
room lantern and for other purposes. A. 64 cells. 2. 
Where can I obtain carbon pencil (one-sixteenth inch 
diameter) for electric lamp described on pages 512 and 
513 "Experimental Science"? A. Address dealers in 
electrical supplies. 3. Least number of gravity cells and 
least number of Grenet cells required to run same? A. 
About 20 Grenet or several hundred gravity. 4. Where 
can I get iron for telephone diaphragm spoken of in 
Scientific American ? A. Use ferrotype plate. 5. 
Can I buy the carbon buttons used in Blake transmitters? 
A. No. 

(5852) C. A. S. asks for a cheap finish 
for wood. A. A cheap polish to brighten hard oil-finished 
work after being rubbed. 

Gum shellac 1 oz. 

Gum arabic J4 " 

Gum copal.. .. 14" 

Powder and sift through a piece of muslin, put them 
in a closely corked bottle with 1 pint alcohol, in a warm 
place, shaking every day till the gums are dissolved, then 
strain and bottle. 

(5853) M. K.— To make oiled silk.— Coat 

your silk with boiled linseed oil to which gold size has 
been added. Give three coate of the oil, drying thor- 
oughly between each coat. 

(5854) W. J. B. asks : Do the electric 

or trolley cars affect a watch in its running? It isargued 
by some that it does and by others that it does not. I 
have a fine watch. When I go on the trolley cars I leave 
it home,which is a great inconvenience, for fear it would 
be injured by electricity. The above has caused a great 
deal of argument at my place. A. It is doubtful if it 
will to any extent, practically speaking. If afraid, carry 
your watch in an iron box, such as a blacking box. 

(5855) W. S. M. asks : I have been told 
by nautical men that a vessel encounters a drag when 
sailing through shallow water, even though it may not be 
within several feet of the bed of the ocean or stream. 
Is this a fact, and if so, why ? A. This is true. The 
vessel drags water after her, and the bottom wave is 
impeded and more energy is expended on the water than 
if there were more depth. 

(5856) J. G. L. asks : 1. What steel can 

take the greatest charge of magnetism ? Also if the steel 
has to be hard or soft ? A. Use tool steel. Straw color to 
blue temper. 2. In charging a piece of steel in an elec- 
tric circuit, what is the best way to wind the wire around 
it, whether diagonal or straight)? A. As straight as pos- 
sible. 

(5857) X. Y. Z. asks : 1. Where can I 

get details how to make a 2 horse power motor to be 
run by battery ? A. Our Supplement, No. 600, gives a 
1 horse power motor; our Supplement, No. 865, a 5 
horse power. These are the nearest we have. 2. How 
many cells of carbon acid battery will it take to run same? 
A. Allow 500 quart cells to one horse power. 3. What 
will be the amperage of 50 cells (carbon acid batteries) 
connected in series? A. Two amperes, about. 

(5858) E. B. S. asks : 1. Can a 50 volt 
motor be made to run on a 500 volt street car circuit? 
Can it be done by introducing a large amount of resist- 
ance in circnit ? The motor can, if required, stand 75 
volts. A. By winding with very fine wire or by intro- 
ducing a resistance in series, about nine times that of the 
motor. 2. Also, what size fuse wire will protect a No. 

22 copper wire, American gauge? A. Use a piece of No. 

23 wire. 

(5859) C. D. M. asks : 1. How many 
storage batteries and what size plates shall I have to use 
to run a two candle power lamp about two hours each 
day ? A. Three cells in series, with 24 square inches of 
positive plate in each cell. 2. How many gravity cells, 
and how long will it take to charge them ? A. Eight 
gravity cells in series would require several days. By 
putting 18 in parallel and 8 in series you could charge in 
10 hours. 3. How long would it take to charge 2 storage 
batteries with 5 gravity cellB? The plates of the storage 
batteries are to be coated with red lead. A. It depends 
on the size of the plates. 

(5860) A. B. C. asks : 1. Please tell me 

through the columns of Notes and Queries what Supple- 
ment you have that will tell how to make a small dy- 
namo that will light two. 16 candle power lamps (incan- 
descent). A. See Supplement, No. 844, for nearest 
approach to your size. 2. What would be the voltage of 
a dynamo one-half the size of the one described in Sup- 
plement, No. 600? A. It depends on the winding. For 
calculations see Sloane's "Arithmetic of Electricity," 
$1 by mail . 3. What is the cause of the shadows seen on a 
frosty window at night when there is a strong light, as an 
arc light, opposite the windows? A. It maybe due to net- 
work around the globe or to stains in and deposits on the 
glass of the globe . 

(5861) E. C. D. asks : 1. What amperage 
would a storage battery give that has two positives and 
three negative plates 7 x 8J-£ of the pasted kind ? A. 4 
to 5 amperes. 2. How long will a storage battery of three 
cells connected in series, the plates 3x5 and two plates 
to each cell, burn a two candle power lamp continually, 
before the battery has to be recharged ? A. The battery 
will not do the work. For other queries address the 
author of the book referred to. 

(5862) W. A. H. asks : A grocer uses a 

false weight of 15 ounces instead of a pound. What per 
cent does he gain by his dishonesty ? What per cent do 
his customers lose ? A. 6% and 6J4 per cent respectively. 
Tour other query is insufficiently stated. 

(5863) C. S. W. says : Will you please 
tell me if there is a premium on a large copper centdated 
1841? A. Yes. The coin is worth 5 cents, if in good 
condition. 

(5864) B. D. — Aluminum is about as 

elastic as silver; it does not compare well with steel as 
regards elasticity. 

(5865) W. J. S.— The dimensions of a 

hole made in a block of metal would be increased on 
heating the block. 



(5866) C. W. — Use maple for violin 
bridges. 

(5867) A. C. P.— A good red ink is as 

follows : Pure carmine, 12 grains ; water of ammonia, 3 
ounces; dissolve, then add powdered gum, 18 grains ; % 
drachm powdered drop lake may be substituted for the 
carmine where expense is an object. 

(5868) J. B., Alaska, asks why the 
streams of water in that country freeze at the bottom; it 
is a common occurrence here in the creeks and flumes or 
ditches to see from two inches to one foot of ice on the 
bottom and a strong flow of water on top of it, in fact 
the water often overflowing the .banks; after a time the 
ice will become loose and lifting gravel and bowlders 
will float down the stream. This generally occurs in the 
early winter, October and November, after which time it 
does not occur. A. The freezing of water at the bottom 
of streams in severely cold weather is the anchor ice so 
well known to millmen and in the quick-running streams 
of the northern United States and Canada. It is well 
known that quick-running water or water in agitation 
does not commence to freeze at a temperature iust be- 
low the freezing point, but may reach a temperature even 
lower than 25° before ice crystals begin to form. A 
quick-running stream at this temperature may not freeze 
at the surface from agitation, but will cool the bed of 
the stream or the projecting stones to its own tempera- 
ture, at which temperature the thin film of water in con- 
tact with the stones or bottom freezes to the surface and 
continues to keep the icy surface at the temperature of 
the running water, and so accumulating the icy coating at 
the bottom until a change in temperature changes these 
peculiar conditions. The thickness of the anchor ice in 
time ceases to convey the freezing temperature to its 
point of contact with the stones or ground, and the earth 
heat melts the contact surface and the buoyancy of the 
ice raises it from the bottom. 

(5869) B. M. asks : What portion of its 

traveling distance will the piston of a steam engine travel 
over at a quarter stroke of the crank ? A. At quarter 
stroke the crank is at 45°, the versed sine of which is the 
travel of the crank pin in the central line of motion of 
the piston. Calling the crank one, or one foot, the sine of 
45° is 0*7071 + , the versed sine is 1—07071 =0*2938 + which 
as the total piston travel is twice the length of the 
0*2928 + 

crank makes =0*1464+ of the total stroke due 

2 
to the crank position. To this must be added the gain 
by the position of the connecting rod, which if of six 
times the length of the crank, then the square root of the 
square of the length of the connecting rod minus the 
square of the sine of the crank radius, subtracted from 
the length of the connecting rod, is equal to the versed 
sine of the connecting rod as radius, or as above the 
V6*-0*7071 a =5*995, and 6— 5*995=0*005 +0*1464=0*1514 
in proportion to the whole stroke. Or for an engine of 
2 foot stroke with a 6 foot connecting rod the piston will 
have advanced 3*63 inches when the crank is at 45°. 

(5870) F. M. G. asks : How can an en- 
gineer find the water level in a boiler when the water is 
foaming t A. If the glass water gauge is properly con- 
nected by the use of a stand pipe connected with the top 
and bottom of the boiler, the mean of the oscillation 
of the water in the gauge will indicate the solid water 
level in the boiler. If there is no water gauge, the gauge 
cocks should give a safe indication of the solid water 
level by a slight opening and noticing the character of 
the discharge. The bottom gauge cock should show less 
sputter than the top one. The difference is easily no- 
ticed and with a little experience may be relied on. 

(5871) "Reader," Yarmouth, N. S., 
writes: Pipe improperly laid from source of supply 
weakens our water pressure. It is proposed to improve 
it by pumping and storage. One proposal is to put up a 
two millon gallon reservoir, the water level of which 
would be 150 feet above high tide, or no higher than 
highest points of town. This would, however, improve 
pressure in lower parts of town, and in case of fire an 
electrically worked gate would divert steam pumps from 
the reservoir directly on to the main. The second pro- 
posal is to put up a steel or iron standpipe, to store 
600,000 gallons, the highest level of which would be 100 
feet higher than reservoir, also to be kept full by pump- 
ing. Both proposals are advocated by experienced men. 
Would reservoir or standpipe be best, under circum- 
stances described, for both fire and domestic purposes in 
town of 8,000 ? Is lack of durability in standpipes com- 
pared with reservoirs a good reason for condemning 
standpipes ? A. The highest part of the town does not 
explain the desired point required as to the merits of 
the reservoir or standpipe plan. If it means the street 
level, the standpipe offers the only way of supplying the 
houses in the upper part of the town. If the house top 
level, is meant, the reservoir plan is the most desirable, as 
great pressure is not desirable on account of the plumb- 
ing work in the lower part of the town. With the stand- 
pipe 100 feet higher than the reservoir would, as we un- 
derstand you, make a pressure of over 200 feet head in 
the lower part of the town, which would be a cause of 
danger to the plumbing work. If a standpipe is adopted 
it should not be over 50 feet above the house tops of the 
upper part of the town, which should be sufficient for 
fire service. The reservoir offers the safest and most 
satisfactory plan, if it will supply the houses in the upper 
part of the town by gravity, on account of the large Bur- 
face storage with its ready and ample supply for a fire 
department. 

(5872) F. S., Winnipeg, asks : What is 
the latest improved and best equipped system of heating, 
ventilation and water closets for public schools ? A. For 
your climate steam heating by the duplex system is most 
satisfactory. The severity of the long winters requires 
direct radiation in the exposed parts of the school rooms 
or under the windows. Coils of pipe along the walls 
being preferable to radiators as a better distributor of heat, 
and of about half the quantity to properly heat the rooms. 
The balance of heat should come through hot air flues 
from basement coil heaters for ventilating the rooms. 
Water closets should receive heat through air flues from 
basement coils only, with a special view to ventilation. 
All rooms should have ventilating flues on each side, as 
far as possible from the hot air flues, with registers at 
both top and bottom of the rooms. The bottom registers 
only to be used in extremely cold weather. 



TO INVENTORS. 

An experience of forty-four years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific Amebioan, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For which Letter. Patent at toe 
United Stale* were Granted 

February 27, 1894, 

AND BACH BEARING THAT DATB. 

[Seenoteatendof list about copies of these patents.1 

Adjustable and folding chair, W.B.White 615,381 

Air brake apparatus, M. L. Rothschild 515,616 

Air brake system, M. L. Rothschild 515,617 

Air compressor, hydraulic, J. H. Champ 515,516 

Alarm. See Burglar alarm. 
Arc light circuits, regulator for continuous cur- 
rent, D. Higbam 516,473 

Armature, electric machine, W. Fritsche. 515,467 

Armor plates, cementing, H. Schneider 615,505 

Atomizer, M. Hanford 515,491 

Atomizer, J. H. Scharllng 515,604 

Baling nreBS, P. C. Southwick 515,378 

Bark rossing machine. F. H. & A. E. Stearns 615,537 

Basin, catch, C. H. Higgms 615,681 

Bath. See Douche batb. 

Battery. See Primary battery. Secondary bat- 
tery. 

Bearing.H. Hinckley 516,336 

Bearing, W. J. Tripp 515,629 

Bearing, roller, W. F. Wellman 616,635 

Beater and dropper, A. Burgess 516,571 

Bed brace, J. A. Fretwell 615,706 

Bed brace, W. P. Smith 615.557 

Bed, folding, K. L. Hyller 515,686 

Beer, device for drawing steam. C. Harth 515,470 

Beer vats, apparatus for drying, H. Beutel- 

spacher 516,670 

Bell, pneumatic, J. 8c hnepf 515,447 

Bicycle, H.B.ScoveU 515,149 

Bicycle crank, Z. L. Chadbourne 516,421 

Bicycle supporting device. E. D.Eaton 515,664 

Billiard cues, fastening for leather or rubber tips 

on, E. L. Marugg 615,477 

Binder, temporary, J. T. Gale 515,330 

Bit. See Bridle bit. 

Blackboard, F. K. Hickok 515,335 

Blowpipe, J. D. Ernies 515,425 

Blowing engin e or compressor, W. E. Good 516,331 

Boat and means for propelling same, A. Marty... . 515,548 
Boiler - . See Sectional boiler, steam boiler. 
Boilers, manufacture of manholes and stand- 
pipes for steam, Malam & Schofleld 515,598 

Bolting reel cloth fastening device, J. Warring- 
ton 516,509 

Boring or drilling machine, W.S.Sherman 515,506 

Boring or drilling tools, composition for, O. Terp. 515,698 

Bosh plate, combination, w. Rotthoff. 515,694 

Bottle closing device, R. Herz 515,472 

Bottle packing wrapper, J. T. Ferres 515,668 

Bottle stopper, T. Scbwer 615,728 

Bottle stopper, Stutzer & Schaef er 615,626 

Bottle stopper and ink Oiler, R. G.Hopkins 515,687 

Bottle washer, w. J. Smeallie 615,556 

Bottle wrapper, T. F. W. Schmidt 515.721 

Box machine, A. Kingsbury 515,341 

Brace. See Bed brace. Door brace. 
Brake. See Car brake. 

Brake beam, G. W. Ettenger 515,666 

Breathing tube, J. T. Wilhide 516,637 

Brick machine cut-off table, Wallace & Penfleld. . 516,383 

Bridge, transportable metallic, F. Praall 515,445 

Bridle bit, R. M. Devereaux i 515,326 

Bridle for horses, controlling, W. A. Lewis 515,593 

Brash cutter, sage, Froman & Murray 515,546 

Bushing for drums or pulleys, J. Walker 515,563 

Burglar alarm, Harvey & Shields 616,677 

Burglar alarm. Snowman & Lacey 615,568 

Burner. See Gas burner. Hydrocarbon burner. 
Oil burner. Vapor burner. 

Butter worker, F. B. Fargo 616,667 

Can. See Oil can. 

Can heading machine. D. D. Ranney.. 615,362 

Can opener, Earl & Goodman 515,663 

Cand le ex tingulsher.D. C urran 616,575 

Carbrake, G. W. McKenzie etal 615,692 

Car brake, H. H. Sessions 615,555 

Car coupling, D. W. Brunton 515,419 

Car coupling, c. B.Calhoun 615,704 

Car coupling, P. J.Dockray 515,487 

Car coupling, F. Enos 515,577 

Car coupling, R F. Ludlow 515,346 

Car coupling, P. M. Reagan 516,719 

Car door, grain, J. H. Goodee? al 515.672 

Car fender, safety, W. R. Fowler 615A81 

Car fender, street, W. H. Brock 515,728 

Car fender, street, W. W. Peay 515,609 

Car platform, L. 8. Manning 515.600 

Car platform door, L. S. Manning 515,602 

Car, railway, H. C. Buhoup 515,322 

Car renlacer, Schmidt & Weber 515,620 

Car safety attachment, street, H. A.Howe 515,588 

Car step, I,. S. Manning 515,599 

Car, street, T. H Wlckes 515,567 

Car vestibule, G.Abel..... 515,510 

Car vestibule, L. S. Manning 515,601 

Cars, ventilating railway. R. M. Pancoast 515,608 

Carburetor, J. T. McCarrier 516,4401 

Carpet beater, C. S. ChaBee etal 515,573; 

Cash register and indicator, G. W. Bailey 515,418 

Cash register and indicator, W. P. Putnam 515.481 

Chain, breast, W. M. Piper 515,359 

Chair. See Adjustable and folding chair. 

Chair, Vanklrk & Biay 515,882 

Check hook, T. A. Fairbalrn 515,544 

Cheese, artificially enriching, Gibbons & Bu- 
chanan 615,523 

Chimney attachment, T. E. Coles 515.574 

Chimney, sectional ventilating, 8. H. Richmond.. 515,482 

Cigarette cutting machine, G. F. Carlie 515,730 

Clamp. 8ee Flooring clamp. 

Clock spring arbor beari ng, F. Street 615,697 

Clothesline. F. S. McKay 615,354 

Clothes line pulley, J. M. Murphy 515,714 

Clothes line support, adjustable safety, R. 

McNab 515,855 

Clutch, friction, M. D. Smalley 515.450 

Cock, high pressure ball, H. C. Weeden 516,699 

Coin-operated device, C. M. stiner 516375 

Coin-operated lock, F. Meyer 515,437 

Coin receptacle, A. W. Jones 615,525 

Compound engine, Good & Petsche 516332 

Cooking apparatus, J. Plenske 515,360 

Cooking utensil, T. We tscherek 615 565 

Cooking vessel, combination, J. Zlnn 615,457 

Cork extractor, H . H. Bliss 516,646 

Cork puller. G.Walker 516,412 

Cork puller, automatic, E. Walker 515.411 

Corkscrew, T. Crellin 615,658 

Coupling. See Car coupling. Pipe coupling. Pole 
coupling. Wire coupling. 

Coupling device. J. T. Hostler 615,337 

Culinary vessel handle, F. J. Morgan 515,351 

Cultivator, H. W. Leavitt 516,592 

Cutter. See Brash cutter. 

Cycle frame, A. Perkins 516,717 

Detector bar operating mechanism, A. H. John- 
son. 516,498 

Digger. See Post hole digger. 

Display counter, Sonntag |& Brennan ; 615,559 

Distilling apparatus, F. E. Wallace 515.413 

Ditching machine, W. L.Harvey 615,678 

Door brace, screen, A. F. Judd 515.340 

Door fastener, H. Kappele 515,494 

Door hanger wheel, E. Y. Moore 615,406 

Douche bath, O. A. Grafstrom 515.468 

Draught equalizer, W. Elkenbary 615 543 

Draught regulator, J. J. Lawler 515 591 

Dredging machine. G. H. Titcomb 515,379 

Drie r. See Fruit drier. 

Dry kiln, W. P. Murphy 515,604 

Drying and cooling apparatus for grain, etc G. 

W. Bisbee 515,513 

Drying tea, sugar, etc., apparatus f or, E. Robin- 
son 515,446 

Drill. See Ratchet drill. 

Dye, brown, M. Dlrlch etal 515,381 

Dye, gray, Israel & Pathe 515,339 

Dynamo current collector, C. R. Roberts 515 613 

Eccentric, F. M. Margach 515,349 

Electrlcheater. A. S. Hatch 515,401 

Electric beater, S. E. Nutting 615,693 

Electric machine, dynamo, JT Wenstrom 515.386 

Electric motor, C. Doriot 515,488 

Electrical controller, E. A Sperry 515.374 

Elevator safety device, H. H. Day 515 661 

Enameled ironware, making, A. J. Vollrath 515.80& 
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Enameling ironware, A. J. Vollrath 

Engine. See Blowing engine. Compound en- 
gine. Gas engine. Rotary engine. Steam 
engine. 

Envelopes, machine for fixing threads in, M. 
Grube 

Exercising apparatus, G. A. Bo wen 

Extractor. . See Cork extractor. 

Fan guard, A. W; Meston 

Fastener for gJass or other vessels, C. Fischer — 

Fen ce, T. S. Williams 

Fence, wire, I. C. Allen 

Fender. See Car fender. 

Fertilizers, making pbospbatic, J. Gregory 

Filter, germ proof, A. 1*. Wilkinson, Sr 

Fire alarm telegraph system, auxiliary, J. Sachs.. 

Firearm, automatic, w. L. King 

Fire extinguisher, chemical, M. L. Bosworth 

Fire plug or hydrant, H. Thomson 

Flooring clamp, W. P. Davis 

Floors or ceilings, construction of, J. F. Kleine... 

Flue, smoke pipe, T. B. Garner, Jr 

Flushing tank, Donnelly & Barton 



Folding table, G. A. Bowen 

Foot, artificial, J. H. Kane 

Foot rest, J. A. Bayliss 

Form, draping, J. M. Walters 

Fruit drier, C.J. Kurtz 

Fruit picker, L. Abbott 

Furnace. See Galvanizing furnace. Smelting and 
separating furnace. Smoke and gas consum- 
ing furnace. Smoke consuming furnace. 

Furnace, R. Hartje 

Furnace, F. H. Richards 

Furnace for steel melting or analogous purposes, 
high temperature, B. H. Thwaite 

Furnaces, apparatus for controlling the admis- 
sion of air to, G. L. Thieli 

Gauge. See Pressure gauge. Rule gauge. 

Galvanizing furnace, pot or tank, G. Liebau 

Game counter, W. Snowdon 

Game table, W. E. Andrew 

Gas, apparatus for the manufacture of, J. W. 
Hayes. ; 

Gas burner, H. A. Fry 

Gas engine, E. Narjot 

Gas lighter, electric, J. O. Dahlgren , 

Gas producer, L. Bemelmans 

Gases under pressure for obtaining motive power, 
means for generating, A. Nobel 

Gate. W. C. Hooker 

Generator, W. J. Ranton 

Glass, decorating, A. Steffin 

Glassware, article of, A. Steffin 

Grain separator machine, W. H. Webb 

Grain washer, barley or other, J. A. Saladin 

Grate, traveling, E. B. Coxe 515,656. 

Grinding machine work holder, W. Linden 

Gun, magazine bolt, IT. Marga 

Handle. See Culinary vessel handle. 

Harvester, G. H. Miller 

Harvester, corn arcane, R. B. Robbins 

Harvester sheaf carrier, J. F. Seiberling 

Heater. See Electric heater. Electrical heater. 
Water beater. 

Heating and smoke consuming apparatus, G. W. 
Poole 

M eating or ventilating device, H. P. Huse 
eel burnishing machine, wax, J. O. Collins 

Heel randing and trimming machine, J. F. Isaac- 
son 

Hinge, spring, A. S. Held 

Hinge, spring, W. P. Keenan 

Hitching device, C. W. Collins 

Hoist, differential, W. T. Sears 

Hook. See Check book. 

Horse detacher and brake, combined, A. H. Chil- 
ton 

Horseshoe calk, J. F. G. De Roussy de Sales 

Hydrocarbon burner. Williams &. Cummer 

Incubator. J. R. Roberts 

Injector, L. E. Hogue 

Insect screen and trap, R. J. & R. S. A. Tarbell 

Insulated pipe coupling, G. Peeples 

Insulating thimble, I. A. Brown 

Insulators supporting same, fixing electric con- 
ducting wires to, R. Schombuig 

Intrenching tool, G. E. Albee 

Jacquard hooks, machine for bending, R.C. Man- 
ville 

Joint. See Pipe joint. 

Kiln. See Dry kiln. 

Label for file binders, A. R Baker 

Lace fastener, shoe, J. Homer 

Ladder extension attachment, W. Gates 

Lamp, electric arc. G. Kirkegaard 

Lamp, electrical glow, H. Cottrell 

Lamp shade. W. E. Ward 

Lamp socket, L. Stirn 

Lamp socket, incandescent, R. C. Nourse 

Lamp socket, incandescent, L. Stirn 

Lathe dog, G. H. Willis 

Lathe, turret, F.H.Richards. 

Laundry frame, J. Wisner 

Lawn sprinkler, S. H. Stott 

Lead, peroxidizing, W. W. Griscom 

Leather shaping machine, S. Ross 

Lift, hoist, etc.. P. G. Backman 

Line reel, fastener, and tightener, combined, C. 
Wagoner 

Linotype machine, H. A, Stall 

Lock. See Coin-operated lock. Trunk lock. 

Lock, E. A. Judd 

Lock, J. F. Williams..... 

Loom let-off mechanism, H. Wright 

Loom picker staff, J. Languirand 

Loom picking mechanism, •.Piper 

Loom temple, R. Rigby 

Loom warp stop motion, O. Smith 

Loom weft stop motion, Piper & Newton 

Lubricator, G. A. Hof meyer 

Lubricator, J . E. Lagerman 

Lubricator, L. Mertens 

Luggage cariier, J. H. Steen 

Machinery, rope or cable system for operating, J. 
H. Watts 

Malt liquors, apparatus for making, A. W. Bill- 
ings 

Marine signal, G. W. Stewart 

Measure, tailor's, J. A. Aim 

Measurements, adjustable draught for roof and 
brace, B. F. Morgan 

Medical compound, Wilson & Wores 

Metal rods, device for reducing the ends of. O. O. 
Elsasser 

Metals, apparatus for electrically heating or 
working, C. L. Coffin 

Meter. See Water meter. 

Mill. See Pulverizing mill. 

Monkey wrench, H. Bi vin 

Mop head and wringer, W. O. Harland 

Mortar mixing machine, J. L. Bowles 

Motor. See Electric motor. Spring motor. 

Motor, J. J. Guldhaug 

Mower, lawn, F. M. Waters 

Mowing machine cutting apparatus, H. Moon 

Music leaf turner, J. C. Stinson 

Music stand and case, combined, J. H. Brook- 
mire, Jr 

Musical instrument, H. G. Carswell 

Musical instrument, 1. S Goldman 

Nailing machine, box, B. S. Atwood 

Needle blank swaging machine, W. H. Dayton 

Numbering machine, F. Sanders 

Nut lock, J. E. Simms 

Oar, J. N. Dodge 

Oil burner, T. McDonald 

Oil can, C. H. Phelps 

Ordnance, breech-loading. G. Gerdom 

Ore concentrator, T. J. Lovett 

Partition, fireproof , F. H. Mela 

Peeling machine, vegetable, C. Beuttel 

Pencil cases, machine for making, E. Weissen- 
born 

Perforating tool, H. Warth 

Permanganate block and making same, porous, J. 
H. Parkinson 

Piano attachment. French & Nalence 

Piano strings, machine for coveringf F. E. Lyon .. 

picker. See Fruit picker. 

Pigment, making sublimed lead, Bartlett & 
Petraeus 

Pipe joint, W. Sykes 

Pitcher, ice, F. B. Wallace 

Plane, stop and chamfer, A A. Curry 

Planter, J. E. Betts 

Planter, corn, G. D. Frederick 

Planter, hand seed, J. M. Basket 

Plow, H. Wiard 

Pole coupling, vehicle, A. Stair 

Portfolio, W. JeBChke 

Post hole digger, Daugherty & Hill — 

Press. See Baling press. 

Pressure gauge, H. Rauser et al 

Primary pattery, C. J. Hubbell 

Propeller, screw, M. O. Miltzlaff 

Propelling apparatus, boat or vessel, H. Barcroft. 

Propelling boats, means for, H. W. Hoef t 

Puller. See Cork puller. Stump puller. 

Pulverizing and amalgamating apparatus, A. 

Tornaghi 

Pulverizing mill, J. K. & E. C. Griffin 

Pump, deep well, C. A. Kelley 

Pumping engine governor, T. Shaw 

Rack. See Seed rack. 

Railway bond, electric, J. Meyer 

Railway chair, C H. Bead 



515,507 



515,5 4 
515,461 

515,405 

515,579 
515,389 
515,316 

515,703 
515,700 
515.503 
515,5 6 
515,460 
515,410 
515,660 
515,434 
515,427 
515,521 
515,462 
515,691 
515,644 
515.541 
515,343 
515,702 



515,471 
515,61 

515,452 

515,377 

515,594 
515,560 
515,458 

515,680 

515,669 
515,530 
515,397 
515,56!' 

515,500 

515,430 
515.553 
515,538 
515,539 
515,542 
515,618 
515,657 
515,595 
515,348 

515.549 
515,483 

515,370 



515,718 
515,685 
515,653 

515,492 
515,334 
515,433 
515,325 

515,696 



515,651 
515,619 
515.454 
515,554 
515,683 
515,561 
HfiJilB 
515.321 

515,448 

515,568 

515^47 



515.51 

515,684 

515,58 

515,34 

515,465 

515,385 

515,485 

515.608 

515,484 

515,391 

515,365 

515,701 

515.625 



515,614 
515,641 

515,486 
515,623 

515,689 
515,390 
515,639 
515,344 
515,533 
515,720 
515,536 
515,532 
515,586 
515,590 
515.404 
515,622 

515,416 

515,319 
515,624 
515,511 

515,497 
515,455 

515,328 

515,652 



515,645 
515,676 
515,463 

515,674 
515,414 
515,603 
515,7 4 

515,649 
515,323 
515,671 
515,393 

515,576 



515,372 
515,396 

515,499 
515.552 
515.707 
515,495 
515.496 
515,394 

515,564 

515,633 

515,443 
515,426 
515,597 



515,459 
515,627 
515,632 
515,659 
515,318 
515,329 
515,643 
515,417 
515,451 
515.687 
515,731 

515,611 
515,432 

515,479 
515,642 

515,682 



515,453 
515,673 

515.475 
515,371 

615,478 
616,363 



Railway, conduit electric, Cassidy & Butler 515,572 

Railway crossing electric alarm system, A. J. 

Wilson 515,638 

Railway, electric, B. F. Comstock 515,654 

Railway signal, electrical, Riley & Selden 515,366 

Railway signal system, automatic electric, C. P. 

Breese 515,648 

Railway signaling apparatus. S. H. Harrington... 515,469 

Railway switch, Halliday & Raw Is 515,675 

Railway BWitch, C. B. Price 515,361 

Railway switch, automatic, W. J. Coughlin 515,655 

Railway tie, A. C . Petzman 515,551 

Railway tie, Roake & Smith 515,409 

Railway track, M. G. Hubbard 515.431 

Railway, wire, C. G. Hutchinson 515,338 

Range, cooking, H. J . Wattles 515,416 

Ratchet drill. W. R. Bonham 515,395 

Recorder. See Sales recorder. 

Refrigeration, apparatus for dynamic, E. Hill — 515,585 

Refrigerator, G. A. Bowen 515,647 

Register. See Cash register. 
Regulator. See Draught regulator. 

Rein holder, T.J. Weir 515,634 

Rolling machine, sheet metal, W. R. Kinnear 515,402 

Rotary engine, Moore & McGrew 515,350 

Rotary engine, J. C. Walker 515,631 

Rule gauge, J.J. McM anus 515,550 

Ruler, F. Frank 515,522 

Safe door book rack, H. M. Schm idt 515,535 

Sales recorder and check printer, manual, J. P. 

Cleal 515.517 

Sawing machine, Garland &Prescott 515,734 

Sawmill carriage feed mechanism, G. M. Hinkley 515,429 

Scraping machine, road, J. H. Hawkins.. 515,679 

Screen. See Insect screen. 

Screwdriver, E. A. Eggert 515,327 

Secondary battery. L. B. Rowley 515502 

Sectional boiler, F. Grote 515,584 

Seed rack, Forbes & O'Neil 515,580 

Separator. See Grain separator. 

Separator governor attaebment, J. Overholser.... 515,358 

Sewing machine, L. L. Miller 515,712 

Sewing machine, J. R. Scott 515.621 

Sewing machine, boot or shoe, M. C. & T. J. 

Denne 515,662 

Sewing machine, pop stitch, L. L. Miller 515,713 

Sewing machines, method of and apparatus for 

winding cops to be used in, W. Duchemin 515.489 

Shirt bosom protector, E. H. Carleton, Jr 515,650 

Shoe, S. Lissauer 515,147 

Sifting machine, ash. C. E. French 515,399 

Signal. See Marine signal. Railway signal. 

Signal compensator, J. G. Schreuder 515,722 

Signaling apparatus. J. W. English 515,665 

Signaling apparatus, O. D. & M. A. Kleinsteuber.. 515,589 

Siphon, S. W. Lewis 515527 

Skate, roller, S. W. Finch 515.490 

Smelting and separating furnace, L. R. Bonehill.. 515,727 
Smoke and gas consuming furnace, G. E. McCas- 

key 515,441 

Smoke catcher and separator, F. L. McGahan 515,528 

Smoke consuming furnace, R. Walsh 515,384 

Spark arrester, TTLee 515,345 

Speed gearing, variable, N. J. Pritchard 515,534, 515,610 

Spindle, W. F. Draper 515,733 

Spindle and bearing, W. F. Draper 515,732 

Spindle and bearing, J. H. Northrop 515,715 

Spinning rings from sheet metal, die for shaping, 

M. D.Marcy 515,403 

Sprayer, insect powder and sand, C. G. Davis 515,519 

Spring motor, J. J. & C. A. McCarthy 515,352 

Sprinkler. See Lawn sprinkler. 

Stamp, steam, C. W. Tremain 515,380 

Stamping machine. 8. B. Whitehead 515,566 

Stand. See Music stand. 

Staves, etc., machine for cutting barrel, B. D. 

Whitne> 515,388 

Stay fastening, dress, F. A. Gibbs 515,583 

Steam boiler, J. Buchanan 515,729 

Steam engine, L. C. Royer 515695 

Stiffeners for ladies' dresses, machine for corru- 
gating, G. Rosenwald 515,615 

Stopper. S ee Bottle stopper. 

Stove or range, W. L. Butts 515,515 

Streetsweeper.C.Z. O'Neill 515,501 

Stud, collar or scarf, W. H. Peer 515,444 

Stump puller, Bennett & Adams 515,317 

Suit, combination, M. Loewenthal 515,435 

Surgical tourniquet, G. L. B. Rounsevllle.. 515,367 

Swaging machine ; rotary, J. C. Taft 515,376 

Switch. See Railway switch Telephone ex- 
change switch. Tramway switch. 

Syringe, hypodermic, J. W. Daily 515,705 

Table. See Folding table. Game table. 

Tablet, editor's or reporter's ready copy paper, 

W. S. McKean „..!7. 515,605 

Telegraphic instructor, Houck & Browning 515,709 

Telephone exchange switch and circuit, J. J. 

O'Connell 615,531 

Thill couplings, antirattler for, F. P. Johnson 615,688 

Thrashing machine band cutter and feeder, J. 

Nerison 515,356 

Tins, etc., holder for, H. R. SaunderB 515,369 

Tire, wheel. J. Lones et, al 515,596 

Tires, inflating pump for inflating pneumatic, L. 

Holt :. 515,474 

Tongue support, J. W. Brenner 515,320 

Tongue support, J. W. Lindquist 515,476 

Tongue, vehicle-A. B. McKay 515,407 

Tool, universal, H. Mork 515,498 

Tooth, artificial, H. B. Harrell 515400 

Toy or trick device, A. D. Mountain 515,439 

Toy, smoke ring. J. T. Commoss 515,464 

Tramway switch, 8- L. Cole 515,396 

Transom lifter brackets, manufacture of, C. 

Glover 515,670 

Trunk lock, E. A. Judd 515,690 

Tube. See Breathing tube. 

Tug. hame. F. W . Miller 515,438 

Typewriting machine, A. Larsen 515,710, 515,711 

Umbrella drip attachment, D. W. Whitaker 515.636 

Valve, C. Bi rkery 515,703 

Valve, H. H. BuiTitt 515,514 

Valve, balanced check, T. M. Eynon 515,578 

Valve body, F. H. Richards 515,364 

Valve mechanism for compound engines, com- 
bined starting and drip, Vauclain & Rusbton.. 515,726 

Vapor burner, J. A. Chandler 515,4 to 515,424 

Vaporizing apparatus for the com plexion, toilet, 

B. R. Owens 515,607 

Vehicle wheel, G. 8. Crosby 515.518 

Vehicle wheel. R. O. Wood 515.456 

Vehicle wheel, M. C. Yarwood 515,392 

Vehicle wrench, G. B. Martin 515.436 

Velocipede, Herrington & Butler 515,428 

Velocipede, ice, tf. E. Nation..".... 515,442 

Veneer dryingapparatus, A. S.Nichols 515,357 

Ventilator, E. Voss 515,562 

Vessels, device for removing ashes from marine 

steam. M. O. Miltzlaff 515,480 

Vise, J. W. Flowers 515,546 

Wagon, dumping, A. J. Thompson 515,628 

Washer. See Bottle washer. Grain washer. 
Washtubs, connection for cement, G. Deuerlein. . 515,466 

Washing machine, J. Neukirchen 515,529 

Water heater, stovepipe, E. R. Austin 515,640 

Water meter, proportional, J. Thomson 5151378 

Water meter, rotary, T. Z anger 515726 

Wheel. See Door banger wheel. V ebicle wheel. 

Wheel rail guard, vehicle, C. J. Wagener 515,540 

Windmill, C. B. Putnam 515.408 

Windmi 11 rudder hinge, F. Waidner 515,630 

Windows, mounting, operating, and locking 

swinging, E. E. De Kalb 515,520 

Wire coupling, D. A. Byers 515,420 

Wood box, kindling, and ash receptacle, com- 
bined, J. H. Mcintosh, Sr 515,363 

Wrench. See Vehicle wrench. 



^Cdpertisements. 



DESIGNS. 

Axle box frame, J. A. Brill 23.087 

Braid, B.Lipper 23,084, 23,085 

Geometrical block, L. L. Porter 23,086 

Stopper, plug, F. I. Bailey 23,091 

Stove, oifheating, G. W.Cope 23,090 

Truck side bar, W. S. Adams 23,088 

Whirligig, wheel, B. R. Dudley 23,089 



ORDINARY RATES. 
Inside Page, each insertion . - *3ceiiina line 
Back Page, each insertion .... $1.00 a line 

|y For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinery, 

Complete Outfits. 

Wood or Metal workers without steam 
power can successfully compete with 
the large shops, by using our New 
LABOR SAVI.Vg Machinery. 

latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls N. Y. 




I ATUCfi Shapers, Planers, Drills, Machine Shop 
LH InCu^ Outfits, Foot Lathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 Culvert St., Cincinnati, O. 



BDGH3 TOOIjI 

are often nearly ruined by using a grind' 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

J#~ May we send you our Catalogue, 
which will give you some information ? 

GRAFTON STONE COMPANY. 
No. 80 River Street, Grafton, Ohio. 




TRADE MARKS. 

Bonnets, hats, caps, and hoods for ladies and chil- 
dren, Strawbridge & Clothier 24,276 

Carpenters' and woodworking tools, J. Swan . 4,388 

Dyestuffs, L. Durand, Huguenin & Company 24,277 

Liniment for external and internal use, J. M. Yost 

etal 24,280 

Mineral water natural, Stafford Mineral Springs 

and Hotel Company 24,281 

Tinware, Matthai, Ingram & Company 24,282 

Whisky, S. Dorf 24,278 

Whisky, Gilpin, Langdon & Company 24,279 

A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
Issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the In* 
ventors for any of the inventions named in the fore* 

foing list, provided they are simple, at a cost of $40 each, 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patent a may also be obtained. 



MECHANICAL EQUIVALENTS. — A 

paper by Prof. C. W. MacCord, in which the author 
illustrates his conception of the meaning and applica- 
bility of the term "Mechanical Equivalents," by the 
construction and description of three mechanical com- 
binations. With 5 figures. Contained in scientific 
American Supplement, No. 938. Price 10 cents. To 
be had at this office and from all newsdealers. 



1/ UltlLLO I 204-206 K. 43d Street, New Yjh*k. 
Correct In Design, Workmanship, and Price. 



CHEAP PRINTING! 

S3 PRESS prints cards, etc. Circular! 
press, $8. Small newspaper size, $44. Great 
money maker and saver. All easy, print- 
ed rules. Write for catalogue, presses, 
type, paper, etc., to factory. 

ivelsey «fc Co., Men den, Conn. 




WELLJiaMIHERYl 




Largest 
Works on 
Earth. 
All kinds of Well Tools. A fortune f«r 
the driller Boring Wells or Prospecting 
with Adamantine. Can take a core. A 
wonderful discovery of lifting 
water by air. Economical two- 
stroke Artesian pumping «ut- 
flts. 448 page Encyclo- 
pedia 25 cent£. 

American Well Worts, 
Aurora, Iix., Chicago* 
111., Dallas, Tex. 





GASOLINE ENGINES. 



ALL SIZES. 

Dwarfs In size and 

Giants In Strength. 
I Costs only 10 cents a Day 
' per H. P. to run them, & 
scarcely any attention. 
EVERY EIGISE GUAKJJT&ED 
Write for particulars 
and testimonials. 

THEVANDUZENGAS& 
I GASOLINE ENGINE CO. 

„ __ _: CINCINNATI, O. 

Mention this paper when you write. 




BIOLOGY AND ITS RELATIONS 

with other Branches of Science.— By J. S. Burden San- 
derson, M.D.. LL.D. Presidential address bebore the 
British Association, Nottingham. 1893. Origin and mean- 
ing of the term '* biology," origin and scope of modern 
physiology, specific energies of the organism, experi- 
mental psychology, phototaxis and cbemiotaxis. Con- 
tained in Scientific American Supplement. Nos. 
9*iS and 929 . Price 10 cents each. To be had at this 
office and from all newsdealers. 



Oil Well Supply Go. 

91 A: 9 2 WATER STREET, 
PITTSBURG, PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe. Cordage, 
Drilling Tools, etc. Illustrated 
catalogue, price lists, and dis- 
count sheets on request, 

STUDIES OP THE PHENOMENA OP 

Simultaneous Contrast Color.— By Alfred M. Mayer. 
Description of a photometer for measuring the intensi- 
ties of lights of different colors, and an account of stud- 
ies therewith of the phenomena of simultaneous con- 
trast color. With 18 illustrations. Contained in Scien- 
tific American Supplement, Nos. 943, 944 and 
945. Price 10 cents each. To be hud at this office and 
from all newsdealers. 

VANDUZEN s J1 a t m PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always in Order, never (Hogs nor 
freezes. Evervpnmp Guaranteed. 

-10 sizes. 

200 to 12000 Gallon, per Hour; 
Cost fri to$T5e»ch. Address 

THE VAWDUZEN & TIFT CO., 

102 to 108 E. Second St.. Cincinnati. 0. 




Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilatiag 
Fans. All styles of Trucks made to order. Catalogues 
free. GKOItUH P. CLARK, 

Box \*% Windsor Locks* Conn. 



iy^GAs £nginEo. 

%(!^^f PARTS E 
.yv/CALDWtO. &S0M 



NEPERA PAPER. 






A New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better Reiiults, Easier Obtained. No Ice, No Hot 
Water Treatment, No Lead Salts, No Alum or other hardeners endangering 
the durability of the image. Extreme simplicity of all operations. Printed, toned, 
and mounted in less time and with less trouble than any other paper. Does not 
bronze and does not fix out. Van b e tre ated alike in summer as in winter. Has aone 
of the defects of its rivals. £P" Write for free sample sheets to 

For Sale by 
All Dealers. 



Nepera Chemical Co., Nepera Park, N. Y. 



BUY 
TELEPHONES 

That ure good— not •* cheap things." The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
iur guarantee and instruments are BOTH GOOD. 

WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 

Largest Manufacturers of Telephones in the United States. 



JPEXIALTIES & NOVELTIES-PATENTED 
[ARTICLES -SMALL OR FINE MACHINERY. 
StNJod '\a<f l *n OTTO KONIGSLOW 
5 -fS.iM-". — '49 MICHIGAN ST. CLEVELAND, 0. 



Parsons Horological Institute. 

JTearn the Watch Trade 

""^"^■^g) Engraving and Jewelry Work. 

PARSONS, IDE & CO. &~ Circular free. 

302 Bradley Ave., PEORIA, ILL. 




OTTO 



»» 



GAS m GASOLINE 

ENGINES. 

«tol00h.p. Can 
be used in cities or 
in country indepen- 

H '^5*58ffl HP^"^ / ° r gaS machine8 - 

^^5«!HL /No Boiler, 
OVER ^^5^ / No Danger, 

30,000 SOLD. ^~^ No Engineer. 

OTTO GAS ENGDfE WORKS, PHILADELPHIA. 



FLAME.-BY PROFESSOR ARTHUR 

Smithells. A paper read before the British Association 
atthe Nottingham meeting, Sept. 16, 1893. Discovery of 
the nature of flame, by Van Helmont; researches of 
Humphry Davy, nature of gaseous explosions and their 
bearing on the nature of flame, why flames are luminous, 
flames of hydrogen, carbon, carbon monoxide, cyanogen, 
hydrogen sulphide and hydrocarbons, coloration of 
flame. With 3 illustrations. Contained in Scientific 
American Supplement, Nos. 941 and 942. Price 
10 cents each. To be had at this office and from all 
newsdealers. 



No man seeking; small power, one, two and 
three H. P., would buy anything but the | 

OLDS GASOLINE ENGINE 

if he Investigates its merits, which 
are the cause oi its wonderful 
demand where introduced. 

W Send for '94 Catalogue. 

P. F. OLDS & SON, 

Box 218, Lnnaiat, Mich. 





STEVENS PATENT 
SPRING SCREW THREAD CALIPERS 
Ideal, No. 64. 

Price, by mail, postpaid. 

3 inch $1.00 I 5 Inch $1.85 

Ideal and Leader Spring Dividers, and 
Calipers, Ideal Surface Gauges, Depth 
Gauges, and Fine Machinists' Tools. 

|y Illustrated catalogue free to aU. 
J. STKVKNS ARMS & TOOL, CO.. 
P. O. Box 230, Chicopee Falls, Mass. 



WITH 
YOUR 



WORKSHOPS 

With outfits of Barnes Wood and Metal Working 

«T FOOT POWER ~m 

Machinery you can successfully com- 
pete with Factories that use steam 
power, both in quality and profit on product. 
The only complete line of such machines 
made. Have stood the test twenty years. 
Send for catalogue. Address: 

W. F. & JOHN BARNES CO., 
1099 Ruby St., Rockford, Ills 




INVENTORS. 



CONSITT.TATrON 
AND ADVICE TO 

Experimental work of every description. Automatic 

machinery designed and built, tt^"* Send for circular. 

MALTBF MFG. CO., Brooklyn, N. Y. 



UVDIinTlfiM ■ lts t,8es and Abuses. The sci- 
fi lr H U I lOiffl ■ ence easily acquired. Illustrated 
book,fl. Prof. Anderson, S. A. 3.,MasonicTem'le,Chicago 





MAKE YOUR- 
SELF A 



MECHANICAL ENGINEER OR DRAUGHTSMAN; 

Or qualify to take charge of or to superintend the manufacture of machinery, by de- 
voting your idle hours to Home study by the method of THE CORRESPOND- 
ENCE SCHOOL OF MECHANICS. Scranton, Pa. To begin, students need only 
know how to read and write. Moderate charges. Bend for FBEE Circular. 



© 1894 SCIENTIFIC AMERICAN, INC. 



March io, 1S94.J 



Sftnutxlit Swmcait. 



tfi9 



Founded by Mathew Carey, 1785. 

HENRY CAREY~BAIRD & CO., 

Industrial Publishers, Books ellers& Importers 
81 O Walnnt St., Philadelphia, Fa., U. S. A. 

^Onrnewand Revised Catalogue of Practical and 
Scientific Books. 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



T7X AMINE, at any news 
stand, a copy of The 
Popular Science Monthly, 
and see if you can find in it any 
article or page which does not 
interest you. The advances in 
science are so many-sided, and 
their practical applications so 
numerous, that no intelligent 
person can continue long to 
ignore them without positive 
detriment. 

Sold everywhere, 50 cents a copy. 
Subscription price, $5.00 a year. 
D. Appleton & Co., New York. 



s 



TEELDALLS 




for MACHINERY 
JOURNALS and BI- 
CYCLES a specialty. 
■ M Balls from %" to 2" diam. In stock 
^M Balls of Any Material or Size made 
^^ to order. A ccuracy of sphere, size 
and uniformity of strength guar- 
anteed. 1W Write for Prices. 

Also manufacturers of Automa- 
tic Screw Machines for Sewing 
Machines, Bicycles, etc. 

Cleveland Machine Screw Co. 

133 2d Ave., Cleveland, O. 



VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 




Rises Patent Medicated Hair Cloth Lined 
HARNESS l»Al> for sore 
backs and necks on horses. 
A sure cure. An absolute 
preventive. GEO. E. ELY 

& CO., ROCHESTER, N. Y. 



IF YOU HAVE ANY SMALl ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cin'ti, O. 




9 TELEPHONES. 



Receivers, $1.25 each. 

All Parts of Receivers, Magneto Bells, Cords, 
Wire, etc. Complete Battery Phones, Private 
Line and Warehouse Phones. Dynamo Motor 
and Engine Castings. Electrical Supplies. 
J^~ Send Stamp for New Catalogue. 

PALMER BROS., Mianus, Conn. 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk, a new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated witb en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Supplement, No. 624. Price 10 
cents. To be had at this office and of all newsdealers. 




MANUFACTURING 

RUBBER STAMPS 

by our improved process, with a " New York " 
Vulcanizer, is pleasant and profitable work, 
requiring little capital. Our Vulcanizers re- 
ceived Highest Award, Medal, and Diploma, 
.at World's Fair, 1893. B»~ Circulars free. 

Barton Mfg. Co., 336 Broadway, N.Y. 



JUST PUBLISHED. 



DAIMLER MOTOR CO. 

MANUFACTURERS OF 

GASOLINE ENGINES 

ADAPTED TO 

Stationary, Locomotive and Boat Purposes. 
DAIMLER MOTOR LAUNCHES, 

1 to 12 Horse Power. 

Safe, Speedy, Clean, Reliable, Convenient. No Steam, No Coal, 
No Ashes, No Licensed Engineer or Pilot. 

Office and Works: "STEINWAY," Long Island City, N. Y. 




DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's Common Sense Ear Drums 

New scientific invention, entirely different 
in construction from all other devices. As- 
sist the deaf wben all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment. \\ rite 
for pamphlet. |^" Mention this paper. 

WILSON BAR DRUM MFG. CO., 

Louisville, Kt. 




Dram la position . 



MATCH MACHINERY. iniricuvEn. 

Complete plants furnished. JOS. C. DONNELLY, 1209 
Button wood Street, Philadelphia, Pa. 




KNITTI NG MAC HINERY. 

Knitted underwear is in vogue. The best 
machinery for its manufacture, such as 

SHIRT. MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 

are made by SCOTT <fc WIL.L1AMS, 
'J077 E. Cumberland Street, 

Establishtd 1865. Philadelphia, Pa., U. S. A. 



OF INTEREST TO FOUNDRYMEN ! 

We wish to license a few more firms to manufacture 
Our radiators, for steam and hot water heating, under a 
small royalty. This is a growing and profitable business 
specialty and is under strong patents. Will sell a com- 
plete outfit of flasks and patterns to start producing. 
No experimenting. Our late improvements make our 
radiators the best in the market. Agents wanted for the 
sale of our goods. Corresponden e solicited from 
foreign countries. 

HOLLAND RADIATOR CO. 
Wor s, Bremen, Ind. Office, 89 Lake St., Chicago, HI. 




Pipe Frame Truck Baskets 

Wire Standard Truck Baskets 
STEEL and WOODEN TRUCKS 
PIPE FRAME SHOE RACKS 
WIRE LOOP SHOE RACKS 
L. MURRAY MOORE, 
Rochester) N. Y, 



Electric Telephones with calls, complete, for both 
ends, 98.00 up Send stamp for descriptive price list. 
Adams & Morrison, 396 W.Polk Street, Chicago, 111. 




POLAR ELECTRIC. 



The McCONNELL 

Germ Proof Filters 

REMOVE MICROBES 

—AND— 

All Kinds of Disease Germs. 

Is a Filter and Cooler Combined, 
The Ice as it melts is filtered. 

No other gravity filter does this. 

The Mcconnell Filter go. 

BUFFALO, N. Y. 



THE LINK- BELT COMPANIES, 
PHILADELPHIA. NEW Y0BK. CHICAGO. 

Originators of the best practice in the use 

of Link-Belting of standard designs. 
Ewart Link-Belting (31 regular sizes). 
Sprocket Wheels, Rope Transmissions. 

Fibre -Graphite Self-Lubri- 

cant Journal Bearings. 
Machinery for elevating and 

conveying any material. 
Philadelphia address, 2020 Hunting .Park At, 




ACTIVE BUSINESS MAN, prepared to invest up 
to $10,000, is looking for money making opportunity. 
Replies, which must give full information, will be held 
in strict confidence. Address INVESTOR, P. O. 
Drawer 96, New Haven, Conn. 



HISTORY OF FOOTGEAR.— BRIEF 

descriptions of the forms of footwear used from the 
earliest ages up to modern times. With 51 illustrations. 
Contained 1 n Scientific a me rican Supplement, N os. 
943 and 945 ■ Price 10 cents each. To be had at this 
office and from all newsdealers. 



BATES J.0CK & ORE BREAKER 

Capacity o p t o 200 tons per hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Brea&e s ombined. 

Builders of High Grade Mining 
Ma hinery. Send for Catalogues. 

GATES IRON WORKS, 

50 C So. Clinton St.. Chi en 70 
136 C, Liberty Street, New York. 

237 C Frank! in St., Boston, Mass 





X THE "MUNS0N" TYPEWRITER. £ 

This machine is an "evolution," the outgrowth of years of experience and the 

best results of scientific work. Its principles appeal at once to the 

educated mechanic. It is JLight, Small, Compact, 

Easily operated, with Universal Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
dnrableand easily kept in order. 30 keys, 90 characters. Weight, with carry- 
ing case, 16 pounds. Special wheels for different languages. 

Highest Medal Awarded, World's Fair, Chicago, 1893. Send for circular to 

The Munson Typewriter Co., 162 S. La Salle Street, Chicago. III., U. S. A. 



?ATEN7tf 



miCAVtAlO, IMUt MARKs*W 
V COPYRIGHTS.^ 

CAN I OBTAIN A PATENT? For a 

Srompt answer and an honest opinion, write to 
IUNN <fc CO., who have had uearlyflfty v«ars' 
experience m the patent business. Communica- 
tions strictly confidential. A Handbook "of In- 

taln them sent free. Also a catfuocrut of mecnan- 
ical and scientific hooks sent free. 

Patents taken through Munn & -Co. receive 
special notice in the Scientific American, and 
thus are brought widely before the public with- 
out cost to the inventor. This splendid paper, 
issued weekly, elegantly illustrated, has by far th e 
largest circulation of any scientific work in the 
world. $3 a year. Specimen copies sent free. 

Building Edition, monthly, $2.50 a year. Single 
copies, 25 cents. Every number contains beau- 
tiful plates, in colors, and photographs of new 
houses, with plans, enabling builders to show the 
latest designs and secure contracts. Address 
? MUNN £ CO., New Tobk, 361 Broadway. 




By Richard A. Proctor, F.R.A.S. 
* * * 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in thenar. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the lfcjimes of the prin- 
cipal stars and constellations, showmg their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and constellations, by Alfred E. Beach. 

Altogether this is one of the most popular, useful 
and valuable works of the kind ever published. 

One quarto volume, elegantly bound in cloth. Price 
$£.50, postpaid. 

MIUNN & CO., Publishers, 

361 Broadway, New York. 



Burr-Stone Grinding Mills 

We offer you the best mill on the 



k marketatsuchalowflgureitwillpay 
you to write to us. They are the 
best constructed, least 
complicated, and fast- 
est grinding mills yet 
produced. Satisfaction 
guaranteed. Our 4j&-page illus- 
trated catalogue stent FREE. 
LEON'D D. HARRISON, 
135 Hal lock Aye., New Haven, Conn 



VOLNEY W. MASON & CO. 

FRICTION PDLLEYS, CLDTCBES, and ELEVATORS 

PROVIDENCE, R. I. 



RED SHALES AS CONNECTED 

with the Genesis of Bitumen in California— By A. S. 
Cooper, C.E. A description of some deposits of red 
shales in California and their relations to hydro arbons, 
natural gas, bitumen and petroleum. With 3 illustra- 
tions. Contained in Scientific American Supple- 
ment, No. 939. Price 10 cents. To be had at this 
office and from all newsdealers. 



Graduated Beam Calipers. 

XE31 For all Trade and Scientific pur- 
_ ■ poses. Vernier and Metric System. All tools 
warranted accurate. XW"Send for circular and price. 
Address E. G. SMITH, Colombia, Pa. 




ICE-BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
m.e. Contained in Scientific American Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



THE "CLIMAX" 
Stereotyper and Moulding Press 

ombined, for making perfect Cellu- 
loid Stereotypes to be used in 
place of metal stereotypes. Also for 
making Rubber Stumps, Should 
be In use in every printing office. 

See Sci. Am., Dec. 30, 1893. Send for 
circular to 

THE J. F. W. DORM AN CO. 
217 E. German St,, 

Baltimore, Md. 
Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 




INVENTORY ^ riteUB - We have perfect facilities 



for producing their Models and man* 
_ — ufacturlng their Electrical and Me- 
chanical Specialties. Southern Engineering Co., 
Electrical and Mechanical Engineers, Louisville, Ky. 



The Improved Monitor Incubator. 

— , Hundreds of testimonials as to 
I ltB merits over all other makes. 
MEDALS and DIPLOMA AWARDED 
AT THE WORLD'S FAIR. 
Large book with cuts for stamp. 
BUY THE BEST. 
WILLIAMS, 61 RAGE ST., BRISTOL, CONN. 




ARMSTRONG'S * PIPE * THREADING 

— AND— 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools. Hinged Pipe Vises, 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. f3P~Send for catalog. 
Armstrong Mfar. Co., 

Bridgeport, Conn. 




Family 



Ira Morhino Ice,et ..in a few minutes, tlO and up 
IbB malflllllC to prepare one's self soda water, $4.5 



Filters, (1.2Sand up. Cookers, tl. Seltzateurs 
l and up. L. DKBMIGNT, 126 W. 25th St., N. T. 




HARRISON CONVEYOR! 

ssmsxsA - HaEswSrate, Goal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c 
a?K(B0RDEN, SELLECK & CO., i«JSS4t*l Chicago, III, 



Towers, Tanks and Tubs 

PATENT SECTIONAL 

ALL IRON TOWERS. 

PLAIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Louisiana Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO. 

219 E. Main Street, 



LOUISVILLE, KY., U. S. A. 




&:££* fcJSSr World's Fair Souvenir 

and figures on quantities tomanufacturers, 

J. W. TAYLOR, owihgs Building, Chicago, III. 

WORLD'S FAIR HIGHEST AWARDS 

medal & Diploma 

onourlNCUBATORand 
Brooder combined. 

Medal on Hot Water 
Brooder. 

'Reliable" Leads Them All. 
If you are interested In 
Poultry, it will pay you to 
send 4c. in stamps for our 
72-p. cat., Riving valuable 
points on poultry culture. 

Reliable Incubator & Brooder Co., Guincy, III. 




ARTESIAN WELLS —BY PROP. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement, No. 943. Price 10 cents. To be bad at this 
office and from all newsdealers. 



SANITARY SOAP VASE 

PREVENTS disease, waste, pilfer- 
ing of soap, clogging of waste pipes, 
stain of marble, uncleanly soap dish. 
AFFORDS each user fresh, dry 
pure soap. 

The Only Clean, Sanitary, and Safe 
way to use soap. 

W. K. UAMVIK, 
Rochester, N. ¥., U.S.A. 

AMMONIA MOTORS.— A DETAILED 

description of the apparatus devised by Mr. MacMahon 
for the recovery of the ammonia employed for the pro- 
pulsion of cars in a motor of his invention. With 13 
illustrations. Contained in Scientific American 
Supplement, No. 944. Price 10 cents. To be had at 
this office and from all newsdealers. 





Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavv board sides; inscription 
" SCIENTIFIC AMERICAN " in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers Scientific American 

ALWAYS FRESH AND CLEAN! 

The Torsion Braided 
Wire Spring Pillow 
U coolandcleanly. lacon- 
dueive to refreah- 
int* sleep. Healtb 
restoring to tbe 
lick. Prsettcally 
indestiQctible 
Price, upholstered 
in fine hair: 

(Pillow wlthone end open to show Construction.) ^gjj! 18 ' (faMd'^* 
4x29, $2.50. Sent, express prepaid, on receipt of price. Address 
Weston & Wells Mfg. Co., 1118-1 116 Noble St., PhlU., Pa. 




THE ATMOSPHERIC RAILWAY.— 

Description of a project for rapid transit dating back to 
the year 1848. A curiosity in the history of railroading. 
With 6 illustrations. Contained in Scientific Amer- 
ican Supplement, No. 912'J. Price 10 cents. To be 
had at this office and from all newsdealers. 



fELECTRICITYI 

By our correspondence method: 6 thorough courses; Experiments ; rea- 
sonable Terms. Circulars Free. The Bctentytc Machinist Co,Gleve!an<t,0. 



THE SIMPLEX TYPE WRITER 

UARANTEED 

[to do as good work 
as any high priced 
machine. Special- 
ly adapted for use 
in private corre- 
spondence. Sent 
by mail or express 
prepaid on receipt 
Of $2.75. In handsome 
__ walnut case, 50c. extra 

Address Simplex Typewriter Co., 26 B. 13tli St., New York 




Model & Experimental Work. tJSZ? 

Advice and ideas not charged for. Send for particulars 
GARDAM <t SON, 98 John Street, New Fork. 



Jhe S cientific A merican 

PUBLICATIONS FOR 1894. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

The Scientific American (weekly), one year - $3.00 

The Sc entiflc American Supplement (weekly), one 

year, ---------- 5.00 

The Scientific American, Spanish Edition (month- 
ly), one year, -------- 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2.50 

COMBINED RATES. 

The Scientific American and Supplement - - $7.00 

The Scientific American and Ar hitects and Bu ld- 

e Edition, 5.00 

The Sc entiflc American, Supplement, and Archi- 
tects a d Builders Edition, 9.00 

Proportionate Rates for Six Months. 
This Includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 



© 1894 SCIENTIFIC AMERICAN, INC. 



i6o 



Scientific %mttmn. 



[March io, 1894. 



"lyCdperii&ements. 



ORDINARY RATES, 

Inside Page, each insertion. - 7 5 cents a line 
Back Page, each insertion. - - $1.00 a line 

%W For some classes of Advertisements, Special ami 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



M1CT0R 



OUR INVITATION. 

Call and examine our '94 line 
of Victors — better than ever 
before. 

See the Latest — 

New valve for Victor Pneu- 
matic Tire. 

Victoria Tilting Saddle. 

Lighter and stronger hub 
and direct-tangent spokes. 

The finest bicycle catalog ever 
issued tells the story. 



OVERMAN WHEEL CO. 



BOSTON. 
NEW YORK. 



PHILADELPHIA. 
CHICAGO. 
SAN FRANCISCO. 



DETROIT. 
DENVER. 




COLD FORGED PRODUCT. 

Fluted Tire Bolt 

Patented Nov. 11, 1880 : Oct. 20, 1891. 




Is stiller and stronger than a common bolt. The fluted 

shank prevents the bolt from turning 

in the rim and tire. 

MACHINE SCREWS 
STOVE BOLTS 
LOOK CAP SCREWS 
SIDE KNOB SCREWS 
THREADED WIRES 



COLD 
FORGED 



AMERICAN SCREW COMPANY, 

PROVIDENCE H. I. 



E&MdfcKMJafl 



THE VERY 
, BEST 

FOR TOOLS, SftWS ETC. 

ESSOP A SONS L2 91 JOHN ST, NEW YORK! 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



DERBY 

Roll-Top Office 

DESKS 



Library Tables 
Ball -Bearing Chairs 
Office Furniture 
Specialties. 

Derby, Kilmer & Fond Desk Co. 
95 Causeway St., Boston. 
Bend 4 2-oent stamps for 36-page illustrated catalogue. 



LOVELL DIAMOND CYCLES 

HIGHEST 6RA0E. FULLY WARRANTED. 

-^^■^^"Bo^s ov Gs'vvVs.. 
JOHN P. LOVELL ARMS GO. 

Manufacturers, BOSTON, MASS. 

Light Roadster, Weight 25 lbs., Price 9115. Popular Prices. Catalogue Free. Agents Wanted. 




I 



international Exhibition 



-OF 



Iijdtistry, Science, and Art 

1894-5. H0BART, TASMANIA (AdSTRALIA). 

Under the Immediate Patronage of the Government of Tasmania. 



Sole Official Agents for the United States of America : 

Messrs. WOLTMANN, KEITH & CO., No. 1 1 Wall Street, New York, 

to whom all communications should be addressed, and who will furnish Information to intending exhibitors, 

secure space, and undertake the reception and direction of exhibits, and sale 

or return of goods in connection with the 

TASMANIAN INTEBNATIONAL EXHIBITION. 

Applications for Space Must be made Before May 1, 1894. 



ASTRONOMY 

Made easy and interesting with the help of our new 

Celestial Planisphere and Handbook. 
For descriptive circular, address 

POOLE BROS., Chicago, III. 



WATER MOTOR, S3. 

BOLOIANO'S LITTLE GIANT 

WILL RUN TOUR 

SEWING MACHINE 

and other Light Machinery. 

A week's work done in a day. 

No Pl umbing R equired. 

No. 1, S-in. wheel, 93 
" 2, 13-in. '• 10 

Patented Aprilfm, 1893. " 3, 18-in. " 15 

iy Writetfor descrip- I 1-2 to 5 horse power, 50 

tive circulars. I Delivered free on receipt of price 

THE BOLCIANO WATER MOTOR CO. 

4 I S Water Street, Baltimore, Md. 




PARAGON " 

SPEED 
INDICATOR. 




Superior to all 
others on market. 
|y Send for Circular. 
IilNTNEH. & SPORBORG, 
Cilovertrrille, N. Y. 



S cientific R ook fl dtalogue 



RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American, 
.3 VI Broadway. New York. 




No bicycle ever made at all approaches them in 
beauty and style joined to excellence of construc- 
tion; none so strongly appeals to the experienced 
rider as meeting every requirement of a perfect 
mount. 

The need of repairs for Columbias will be infre- 
quent under our new system of inspection, which 
now begins with a scientific analysis of the raw 
material by a metallurgist, and only ends when 
thorough tests have been made of the complete 
machine and all its parts. 

1894 Standard Price, $125.00. 



POPE MFG. CO., 



Seven newly designed wheels are shown 
in our 1894 Catalogue which will interest 
every cyclist. Our agents furnish it free, 
ttr we mail it for two two-cent stamps 



BOSTON, NEW YORK, 

CHICAGO, HARTFORD. 



lMtoSOH. P. THE 




Motor of 19 th Century 

Uses Gasoline Direct from Tank. 
Manufactured and Natural Gas. 

You would be surprised at the 
Hn.mber of; Different Purposes, 
in almost every Stale of the Union, 

Its Power is Applied To. 
Printed matter, containing testi- 
monials, by addressing 

Charter i*as Engine Co. 
P.O. Box 148. Sterling, III. 



P CATAIC 



** NTED ^FINETOpiSiiUTOffSHop. 



•««»* C<ffiB ESLY&CO. 



CATALOGUE 
AND AGENCY. 



CHICAGO, ILL. U.S.A. 



Geld and Stlrer Watches, BleyelM, 
, Trieyeles^Guns ud Pistols, Carta, 



Ml ^T I I IwC sK^HaJ^'cStTu^skw^; 

Sewing machines. Amordeona, Organs, Planes, Oder Hills, 
Cash Drawers, Feed Hills Stores, Kettles, Bone Hills, 

Letter Presses, Jack Serews, Tracks, Anvils, UarCotters, 
Press Stands, Coot Books, Vises, Drills, Bond Plows, 

Lawn Bowers, Coffee Hills, Lathes, Benders, DnmpCarts, 

Corn Snellen, Hand Carts, Forges* Scrapers, Wire Fence, 
Fanning Hills, Wringers, Engines, Saws, Steel Sinks, 
Grain Dumps, Crow Bars, Boilers, Tools, Bit Braces, 

Hay, Stock, Elevator, Railroad, Platform and Counter SCALES. 

Send for free Catalogue and see how to save Hoaej. 
151 Bo. Jefferson Bt., CHICAGO SCALE CO.. Chicago, HI 



MECHANICAL SCIENCE. — PRE8I- 

dentlal address before Section 6 of the British Associa- 
tion, by J. Head, M. Inst. C. E. An interesting paper 
showing that mechanical science is largely indebted to 
mechanisms as they exist in nature, if not for its own 
origin, at all events for much of its progress hitherto, 
and that nature must still be our guide. Contained in 

tiENTUKta Amkbxcan S[jpp:l«ment, No. 030. Price 
cents. Tcrbe had jit this office and from all news- 
dealers. 




ENGINEO BOILKKS& MACHINE TOOLS 
CPJUIPjCO, Complete 



cea and Catalogue "£*.' 



_ outfits furnished. Send for pri- 
W. P. DAVIS, Rochester, N. r. 



A I IIMIUIIM goods made in quantity at low price. 
HL.U 111 I Pi U ifl H. H. Franklin Mfg. Co., Syracuse, N.Y 



GAS AND GASOLINE ENGINES. 

2 TO 100 H 

Noiseless, Simple, Economical, 
Durable. 

Guaranteed Superiority. 
Guaranteed Lowest 

Gas Consumption, 

16 ft. to indicated, 

17 ft. to actual h. p. 

Actual brake b. p. 
guaranteed. 

Works on any gas that will burn. For Electric Lighting 
it is as accurately governed as any steam engine at same 
speed. Sold on thial and under absolute guarantee. 
Adaptable to all power purposes. PT" Send for circular. 

WHITE tL MIDDLETON CAS ENCINE CO., 
729 to 735 E, Pratt Street, Baltimore, Md. 




KODAKS 



$6.00 



$100.00 



Eastman Kodak Company, 

j Send /or \ 

\ Catalogue. | Rochester, N. T. 



MANUFACTURE OF BICYCLES.— A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 16 en- 
gravings. Contained In Scientific American Sup- 
plement. No. 908. Price 10 cents. To be had at this 
office and from all newsdealers. 




th: 




!»- ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only S3. OO a Year. Including Postage. 
Weekly— 52 Numbers a Year. 
Thi* widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a )ar«e number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscript ion. —One copy of the Scien- 
tific Amki»oan will be«at for one year— 32 numbers- 
postage prepaid, to any subscriber in the United States, 
!§! -Canada, or Mexico, on receipt of three dollars by the 
i- §P$bUp$(«rs; six montbs, $1.50 : three months, $1.00. 

£^%ibV.— Special rates for several names, and to Post 
ll&rS. Write for particulars. 
• : ^^Tjh«* safest way to remit is oy Postal Order, Draft, or 
ilxpress Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, hut Is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN «b CO., 361 Broadway, New York. 



H. W. JOHNS M'F'O GO., 
MKSfD6> 

ROOFING, LIQUID PAINTS, ASBESTOS MANUFACTURES, 
NON-CONDUCTING) AND INSULATING MATERIALS, 



Jersey City. 



87 MAIDEN LANE, NEW YORK. 
Chicago. Philadelphia. 



Boston. 



ARC X & X INCA NDESCENT X LIGHTING 

ARC LAMPS, INCANDESCENT LAMPS, ALL LIGHTING SUPPLIES. 

Miniature Lamps for Decorative Purposes. Highest Awards at the World's Fair. 

GtENXIRAXj EUBOTRIO OOMPANT, 

PRINCIPAL SALES OFFICES. 

Main Office Schenectady, N. Y. I 180 Sumner Street Boston, Mass. 

44 Broad Street NewYork. 609 Arch Street Philadelphia, Pa. 

Monadnock Building Chicago, 111. I 401-407 Sibley Street 8t. Paul, Minn. 

264 West Fourth Street Cincinnati, O. 1338 F Street, N.W Tv-ashlngton, D. o. 

Equitable Building Atlanta, 6a. Masonic Temple Denver, Col. 

15 First Street — .San Francisco, California I Front and Ankeney Streets Portland, Oregon 

For all business outside the u. S. and Canada, address Thomson-Houston International Co., Schenectady, N. T. 
For Canada: Canadian General Electric Co., Ltd., Toronto, Canada. 



THE 

$titn\itit Qmttim ^uppUment 

This is a separate and distinct publication from the 
Scientific American, butisunif orm therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy. Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amo nt of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States, 
Carjioa, and Mexico, $5.00 a year; or one copy of the 
Scientific Ameuican and one copy of the Supple- 
ment, both mailed Cor one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

MUNN A: CO.. 3H1 Broadway, New York, 

§MWittg GMhiim. 

The Scientific American Architects' and 
Builders' Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Thirty-two targe q arto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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